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Abstract (Basic) : EP 499488 A 

Chemical etchant for porous Si comprises (buffered) HF, which may 
also include an alcohol and/or H202 . Semiconductor member is prepd. by: 
forming a substrate of a non-porous mono-Si layer and a porous Si 
layer; bonding an insulating substrate to the mono-Si layer; and 
etching away the porous Si layer by immersing in one of the above 
etchants . 

Semiconductor member is formed by forming an oxide layer on the 
non-porous mono-Si layer, bonding a transparent layer to the oxide 
layer, and removing the porous Si substrate by immersing in one of the 
above HF etchants after protecting the other surfaces. The member may 
also be formed of: a porous Si substrate; a non-porous mono-Si layer; 
and another Si layer bonded via an oxide layer. 

USE/ADVANTAGE - Esp. in SOI technology. Etching is efficient and 
uniform and selective for porous Si, 
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R*?LRflSbfc-> U 3 >S*±t#^aH->U 3 >i|t« 
A)B&)^fi£T2X€&, R##?LR->U3>JiimJili© 
atSic^fl:®€Jgri5f5xet, coKfbSSSSJtS 
so iaft««:icwo^t)-a-. /ty77-H^Kt7JW3-;w 
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7 

s®s:j^]«r5i8t, ^if#?isvU3>miesero 

ioS^IKlcSi- c t tt J;-pT#?IH>>U 3 ><£ft:^x 

ry^^^^KJ^-r-s^aKs^'j 3 >©aj?xs>^>i^xg 

[M:»9 5 0] 5/ U 3 >Sft:S#3Le^t:-r SXg t . 
St^^SJ^fiET-SXet. K*^?LH>'U3>^i|SSJi© 

«ffiirl6»«s«^«*)5-:;&o*>'J3>ji*|: 

?Lfiv"j3>®s«ix->>5'>i^xst. s^-rant* 

5 1] -> u 3 >«flJS*?Lg^b-r sxg 
sisjgfief<&ist. K#i^?ifi>"j3>*ifeiss© 

* t © ii^ffi icS-r i tc J; o T#?LHfl: l/fc J' 'J 3 > 
«(*;Sfl:¥xs/f^>i/tc<kOI^3c-r5Xiet. S^fs 

c«*3B 5 2] u 3 >s«:ft#asib-r axet, 

»#ILH^kLfc->'j3>S«:±tC##IL«->U3>¥l!S 

SHSfgjfi-rsxet. K#*aH->'j3>*efis© 

SHJt66fl;S«)g»35r«XSt, a##?LH->U3>* 

?^©->'j a >s#ics6t)^t>-a-fc©-^. 

^ t aKfl:**7k t ©g^ffiCSI- i t J; o 

flfl:Ufc->U 3 >«fl£*<b#xy?->i^»ci 0l»*-r« 

Cff^liS 3] S/'J3>»t:*|^aWb-rSX8t. 



(5) #M5F6-3 42 7 84 

^M*?tSjatts«:cft50-&to-fr5xgt. flasa^ms 
{bU&>''J 3 >S«:SA*i/7 r- H*Ki7;i'3-;i/t 

iSKft*«*t©jB^«fca-r c tfc±oT^«->y 
©fp«*«. 

5 4] v'U 3 >S#*#3lSft1-5XSi:, 
K*?LH{bbfc->'J 3>'Sfl:±C?f*ilH->'J 3>*jiS 

10 sesj^/«-r-5X8t, K#*?ie->'j3>*«aB© 

«Sil::IBi&»**-r«t>5-*©->';3>Slt 
lCB60^t)-B:-5X8t, iitd^?lS^bUfc->'J3>a<^ 
S/N*2; 7 r- H*S t7;i'3-;VijiaK£***t;®jg 
^JSCS-r C t K:±r3T#3L«S/U 3 >Sfl;^x-/5^> 
ii'l»*1-5#?LS>'U3>©S«?Xyf^>i^X8i:. S 

wrs c i: £i$isfrs¥»^s«©fm:5j£. 

[|«*J15 5] 2/'j3>S<t:&^H{br4XSt. 
fi[#3LHfl:U&5"J 3>'Sft:±t»#?LH->>J 3>mig 
SeSJ^^T-SXei, K#^Hv''j3>miteSl© 

t®K^b*5fl*t©ig^iKI'«t-:: i:t<fc:?T#?LHft: 

3 ^s^^^ft^xy^^^^tci; D^^-rsxs 
s^5;ii:^£i$afrs¥««:si*©f^sa;&s. 

5 6] ->U 3 ^iMfc^^TLRflS-r^XSt, 
SSSJg^TSXet. K»*?lS->'J3>meS>i© 

«is»cRfl:)BS»is-r«xat> ri^*?lH'>U3>* 

:)^©>"j3>'Sflj{casti^to-a-fc©^. A5/7y-H* 
K^:7;^3-;^^:iiK^b*3^^*i©s•&^K^cii•rc^:lc 

J: ^ TR*?LHfl:U}t-> 'J 3 >S{i»:Sfl:¥x *j^>if}!Z 

««©fp«*i*. 
[»i»©mn?&R^] 

[000 1] 

[Sil±©ftJffl4^IP] *»Wtt. ^Hi'U3>©x^; 

5^>m Kxyg^>^^«Sffl^>fcX5'5^>i'':&j^Rt^ 
Rxy5^>i^«*fflnfe¥««^S«©f^tl3^SlcMT 

v»ttia&ig!;±©¥iKS#«<J^)it-Sf^xA-'fx, ««Isl 

[0 0 0 2] 

[«£%©£^tf}] {&<»4^J:©¥t£AS i^mWmoifi&A 
ti, ->U3> ■< (SOI) fttK 

i:i/Tjis<«e.n. a«©s imaoiSi&f^K-rs/m 

S i «STttfJlL>tftVi&>«r©«fi:^£S O I S« 

so 0 ti«^^iB«t«S7ri«im{b«ti7ie. 
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Special Issue : " Single-crystal silicon on 

non-single-crystal insulators" : edited by G.W. C 
alien. Journal of Crystal Growth, volume 63. no3. 
pp 429 ~590(1983) fc*t*6nTV»<&. 

[0 0 0 4] Sfc. *<«#llgai}-7T'f7»ffi±iC, 

s i scvDS (if^^asm) -c. 's^nxtr^'+s/- 
$-a-Tjg^-r?)Sos (i/U3> :t>' u-^t'TT) 
Tjtasnx*!). ftfejJciau&soiftjBiUT-fti:® 

BESdSiRftttUlfc*^ S lBa:Tffl1*-7 7'f7»«i^B 

S O I «jfiSSeS L * 5 1 W 5 K»*»ff ft 

(1) S i «i!gSS«£«iBKft«tc. St^BittTS i 
lRl'vitfi':t^5/^;Pja5gSli-. S iOj ±^Slim& 

[0 0 0 5] (2) S 1 «l|§aS«t-€-©'&©&e{£fi^ 

tt. s iaro««[*i:feftt)&vO . 

[0 0 0 6] ±83 (1) SSISr-S^RtUT. CVD 

H««;&ifljxii^'^xA';naga-a:sm #fiR*5 
tr^Ji, *»asi)ifc«m V— if-3W©x*;i':p 

&S IOj ±tCfiKg*-&.5;&S, -tUT. <$<^t-3'- 
»ciO«ttlcg|M««*^3S-r5*a5 (Zone Belt log r 
ecrystallization) «fA&nTV)S. Z.m<D^miiZ\S. 

tt. ffl!llc^:*:©raS«abT*0. tri*fc'lc. X3)l« 
•t-©ifefttt*iSV>. Sfc. e-A7X-;i'j£Tf4, iR« 

tr-/x3taci4fflM^iai:, if-A©fiftD*^> «i 

jjSlilllA:2!©$!fllt£IZ^S«t%«. ::©d«. Zone Mel 
ting Recryslallizationi&«^t>-3^'&^JIftUT«0. it 



(6) !j$B|5F6-342 7 84 

JO 

[0 0 0 7] ±|B (2) ©j!;-|£r*5S iSftSXlfi' 

+->A';nsfi©a?tbTffiv»air»^rfttUT»±. *© 

® Vl!©fl|*t^ffiKS36rttXy5^>ifSn&S 

mmzmm^m^u m!iitm±\z^i^&s im^ 

S iStRt^CigJ?<«IW[L&S, SlSffi©Sffi*^6 

©5fr^»ci*-Ttt, m&mtm-^^zti^. ^jsi&s i & 

(0 0 0 81 © •y-'f^-yi'X (SOMOX : Separati 
on by ion inplanted oxygen) ^f9F^tl<&S i^itSfiS 

tEficK«©'f*>ftAfc<fcf)s iOi jaim^itz:^ 

J )Bm«Sr5&«>C«, KJll'f:t>&l 0»» ions/cm 

©+ Y 'J -V-T/M ^SfP«T*«*»35i:iaHKS:3T 

[0 0 0 9] <a)*?lHS i ©KflJtCiiSISflJiJ-llllCJ: 
»3SOi«|j5SJg)«T-6:!&i£T*«. J:o:&«tt. PS 
s 1 ^iBssfiaHKNSs 1 mi':fuh>^t>m?< 

30 HT-f^S. J. Crystal Growth. vol 63. 5470983)) . 

t)i/<i4. xb:^'+$'r;^«fii/"«^'-->^'«c±oT 

©SSffiifc^SlCiOPS/S 1 S«®*S^7LHftl/fc© 

[0 0 11] b*>bft*Jev ^f5xfc«ssns3fcSiB 

isfifg u*»}gric-c#-r, ssitnaxA-f xttf^*!cT#/i 
50 in -c-nti. sfi©«a«iifi4^af;Ta»sc^(cj:o 
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(7) 



6-34 2 7 84 



11 



12 



+ne 



' +Ae 



CO 0 1 3] 7|c^93©5e?)3#OlA-eabS5ieKf^*tt5fe 
fc±i!E®Rli;Si&»«r'« 1*a¥ 2-206548^ W 

[0 0 14] HJ%«pg¥2-2 0 6 5 4 8+*lC0B^$n 

K#?LH¥»{*SS:X'y5^>i^JcJ:DK5*T5* [0 0 2 01 
Si+2BF +(2-n)e' SiFs +2H 
SiP2 +2HP -* SiPi + H2 
SiF<+2HF HjSiF» 

Si+fflF + (4-A) e'-» SiF4 + 
SiF4+fflF -* HrSiF* 

[0 0 2 11 C0!)J:5C, ^t?l«S 1 Sf^1-«&»IC 

iE?L**!2:-ST&t). N5!S iCJt'<TPS!S i 
)it#?LHS 1 iC^SL-^'t-K UA^U. NSS 1 fciE?l 55 

tr)% (R.P.HoliistroB and I.7.Chi,A]>pl.Phys.Lett..vo 

1.42,386(1983)) . 

[0 0 2 21 zo^nns \m\t. ^n^s i<o^iL 

2. 3 3g/cin' fclfc'^T, HF«f«««t 5 0~2 0 
XKXfljS-a-SCtT-tWffiflESl. 1~0. 6g/cii8C 
R=2. 2X (A/2. 3 3) 

Zt*5^Kfl:«®<*^S*«ft:V»«^K:tt. A=i. 0 6 
(g/cn' ) t35:»3. #a5lS 1 JBCD?gS&l. 0 6IC 4J 

[0 0 2 51 sfi. #7LHs i it, -r^xtn-ox^^f^ 

P= (2. 3 3-A) /2. 3 3 

%\znm-n>z.t\izi:'>x. tut^nKsimts&s^ 



[0 0 1 51 *fEWtt, itlr!i5gLfc1$K¥2 - 2 0 6 

5 4 8#?&jiic5fe«-r<&rcje)®»iB-e*s. 

[0 0 161 1$IIS^2-2 0 6 548^tt»^RS 1 

[0 0 17] KTC, *?LHS 1 lCt)V»TR9q-r5. 
[0 0 18] ^ESS 1 tt, injlir ^lCj;oTl 9 5 6 

(A.Uhlir,BeIl Syst. Tech. J., vol. 35. 333(1956)) . 

[0 0 1 91 *fc, ^?:^5tf5l?tt»ffifl;«fc*^^*s i 

LTVi-S (T. "^^^fS. I.Eleclrocheiii.Soc.,voI.12 
7,476(1980)) . 



(1) 
(2) 
(3) 

(4) 

(5) 

ttSi©a?ffiail!cJ;^.SISlcJ;na. ¥*5*56 0 0* 

mt^^mm^tiix^o> ^ji%m(o±m^mn 

fiS i)B*lt;i'+'*';HSft3*«Cife?I«T»*. . 

[0 0 2 31 -Kirs iw-i^&^mitr^t. ^(Dtm 
\m2. 2<&tcJg±-r^.*«. #ass irosBSSiMii-r 

^smaiTts. *tei&s 1 ©#?ias i jcwrsKft 

[0024] 

(6) 

XttfftonTV»&V». C®a6«, ^JLHS l««Wi 

[0 0 2 6] -«tC. 

(7) 

^ 1 ©»^t;Rt|3lgS©Hcr<&ilt**T««. Porosity 
11. 



P= (ml-m2) / (ml-m3) 



P= (inl-m2) /pAt 



ml :ffiS{t:^m©±8M 



59 m2 



(8) 
(9) 
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(8) 



#M¥6-342 7 84 



13 



14 



m3 : ^ESS 1 &|»£LA:%09^SS 
0 :¥^ftSi©?gK 

A :m.m^\^itmfiL 

t :^HS1©J** 

€av»«^b^'«r*4. it (8) ^t^jar 

CO 0 2 7] JifBLfc^EKS i ±(DX.i^^^-> 

L&*t6, r©S^fe, #31HS i<DPorosityA»#«C 

Si + 20 SIO2 

SiOj + 4BF -» SiF4 + IfcO 

tatsnsfiuc. s 1 ^tiBKTfKflisn. sioj irs 

10 0 3 2] *#?LflS i «X«y5">i)^1-«.;^j£tLT 20 
CO 0 3 31 mr. *3L®S i (Da*JX5^5^>i^S(T 

X-y5">;^(t»i. ±IB (1) o:5«t&SNaOH7KS 
CO 0 34] 

C^Wd^jSfRUi^tUTVviRffl] ±82Ufc±'5IC. 50 
7yW»»©Xy9^>{^»Ttt. #?LRS l«JXy?> 

ifsn«*t. i^#?LHs i 'bX5^5^>i^$nTbS5. 

CO 0 3 5] l)e3l5f7fenTti?)NaOH*^l$^ 
fflV»fc#?LHS lOSJiXs/^^Vi^^J^-Ctt, Na-f* 

>*«xyg^>i/«ffifc!R3&-r*iittt»tj&n&v>. c 

CO 0 3 6] Jlt^^goBW©!':?^, ^j»ft::/a-fe:x± 40 

•a-r»c, 3»*J:<, J^-lc^HS 1 sa««lcfl:'fx 

5, 5^ > if-r 5 X «;/ 5" > tX^X »/ 5" > « ffl V J 

CO 0 3 7] *S!W©«©H«li#^ASS i 
^S^«JCX y 9^>i^1- *X 5/ 5= >i^jS&i|i»#:S«© 
bfc#««cS«©fP§!;&»*gft-r* z. 

CO 0 3 8] 

CSIili*«ft-rsfc*©^a] *36iS©#aHS i©fl: 50 



■oT. ±SPoroslty©JIII^tt. C©«^fej£JS^flJ^'C 

CO 0 2 8] #?LfiS i SXyf^>i^1--5:!^}£i:bT 
tt. 

(1) NaOir*^?ST^?LHS i«:X»/5=■>^'•r^* 
j£ (G.Bonchil,R.Herlno,K.Barla,and I.CPfister, J.B 
lectrochen.Soc.,vol. 130. no. 7, 1611(1983)) . 

C0 02 9] (2) ^^JimS i^Xy^y^-r^Zt 

*»^Sg/ixs/5^>i^jRT#?LfiS i *x-^?^>i^TS:& 
CO 0 3 0] *ttt6nTV>-5. 

CO 0 3 1] ±td (2) o:^mt, M^f. 7yme3K© 

Xy?>5i^ffi*t^V»&n^>*'. ;i©i:*©S i©X5'5=' 
(1 0) 

(1 1) 

^Xy5">if«©mi ©ffi«BiJ:©tfeDO'b©Tft 
«. 

CO 0 3 9] mwiixyf^yifrnt-rzcti^ 
tstrs^jigs 1 oft^xi/f^^'i'arej&s. 

CO 0 4 01 *«M©Xs;?>i^iR©^2 0flB«f4, 5»: 

©t:feO©t>©Taj-5. 

CO 0 4 1] BP'S. «Kt7;pa-;kt©ii^aESx-y 

CO 0 4 2] *^l!©X!y5'>i^«9[©||3©j|»BJ*:© 

C0 0 4 3] fiP^. ^K^»Kfl::4cj!l;ic^©S^ffi^x 
•;/5^>i/'«ci:-r5c:tS1#»i:ra^HS 1 ©flS^X 

CO 0 4 41 *56M©Xy?>y«©SB4©ll«tt. Jfc 

©t*t)©fc©T»5. 

CO 0 4 5] m^. #8i:7;i'a-;i.tj§Ktof(^*i 

s nb^xy^>ifm-csii>, 

CO 0 4 6] *^M©X5»9^>ifjBc©»5©ffi«tt. * 
©t*i»)©t>©T*-5. 

C004 71 IP^. nvyr-l^nm^xy^y^mt 

CO 0 4 8] *«M®Xs/5^>i'i8tffl^6©Jlflltt. j>: 
©t*l3©"b©T*S. 

CO 0 4 9] mt» Ay77-K*Kt7;i/3-;i.t© 
jg^ffiSX s; 5'>i^}Si:f -6 C t S<$a fT S 

1 ©fl:*x?^f^>i'iarr*5. 

CO 0 5 01 *^W©Xy9^>5'tt©»7©J8»tt. * 
©i;*^©*)©?*-^. 

CO 0 5 1] W^. /'?y7r-H*l6i:>ai6fl:*ll*i 

©s^ja[€X5'5^>ifiKtr5 n t *<#at^5^a 

S 1 ©^b^Xy5^>4^jirC*5. 
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(9) 

IS 

[0 0 5 2] *»M©Xyy>i^«0DfS8®»filll, ^ 

[0 0 5 3] Bnt, n->7r-K*»t7;i'3-;vtji 

[0 0 5 4] X, *KMrox-y5'>i^*tett, iJfico* 

CO 0 5 5] BPt» ¥»ftS«®(^ll:&^K*V»T, # 

t ± D X y ^'^'if »3c1-<5 C t «1*«i:-r 
[0 0 5 6] sue. *5l?l©¥»f^StJCDf^»;!&S®S 

[0 0 5 7] :^%^©¥«^SIt®f^§»r&®m3®ffi 

3 >S{*:S:*«MOX«>5'>i^ia[fc«-r il tic ioT^^ 

fflasBixy5^>ifisi:, s^rsci t*»atr«t) 

CO 0 5 8] *i6ei©¥JIWl:S«©fPit/^ffi©^4®ffi 

raxsa:. lKI^^?LSv'>;3::^miSSi8©£S&. « 
ISfclfiftiftSWr s 5 -;5f©5/ U 3 >^{zsi; D 
•li-axgt. irfB^^7LHftUfc'>'J3>««c?£*^?g® 
X y 5^ > i^iS IcSf C t IC J: ^ T^aR -> U 3 >Sft¥ 
Xy9^>i^|^*TS^?Le>"J 3 >©S*?Xy f^>i^X 
gt. *rr«ili*<$ai:f5'b©T»«. 

[0 0 5 9] :|^mMo^^m#m(omiJ^(Dm 5 ©jg 4» 

U& -> U 3 >Sfl:±fc##7LR ^ U 3 >¥feS)i 

-rsigt. g;*^^?LH->'J3>^«as®®«iiitcs6ft 

#?iafl; Ufc u 3 >s*sfl:^xy j'c * 0 »4 

[0 0 6 0] *fSM®*»fl^s«®f^lt*rfe®«6®!g 
•>'J3>Sft:£^?LHfl:-r«XSt. K^Hfl; 



#M¥6-3 4 2 7 84 

•rsxst, K*^?Lfi-> U 3 ®«HlcRfl; 

ssj^iis-rsxst, g5#^Hi"J3>#iesii±© 
K^bSSSS. «ffitr*ftR4*is:fr5'b5-*®->'J3 
>Xft»Ctt0^to1i-fc©*. *fSM©Xy^>i^i«fc« 

T C t »c J; o TK^afi^fc U fc -> y 3 >S«:=£fl;^x y 

?>i^tcJ:r)l»*-r5Xgt. «*i--5c:t*»afr 

[0 06 1] 

yn-t:;:^±©f5»©/S:R*»;f4<. ^HS i s^-c^ 

[0 0 6 2] X, *«l^©X5'g^>i^*fe». M«®¥ 
>i^LftVWfc^x.y5'>i'ac*«fflt, *#?LKS 1 i 

i}imzxy^>iffSi$irz fe©T?*5. 

[0 0 6 3] sc. *56M©¥»#»»Of^«;&»B, 

«fii&fts«:±itiiisstt*tmiigS'fxA-M(cainft:s 1 
±mit, i^-it. mm^, 

©ffltfet-^T^Ufc^SffiSflftrS t)®T*5. 
[0 0 6 4] HIC. *58iH®¥»«:Stt®f^M;^feK. 

ae3R®so I v'/uy^om^immb, a*®i^!ftc*s 
ffl^JI8;ft¥¥{*:S$<of^Sl;&ffiSSflfr^'&®-c»5. 

[0 0 6 5] ^m<om»mmmmA, 

s o I «ja©±ja^m«[0«sf^8si-iistffifflsn5 

CO 0 6 6] m^x. *f^mo^^m»mu<oi^9^:^m 

SS&^S(C©4-(cSbTTffi©S 1 £fi£^#M(ClSii 
£LTi^«)±i:9ttd-a--&t>©T»t). #ftj)!ia^S 

mzfT';>ctmmtur)s ■t-©4«tti«imfc'b 
flina. 

[0 0 6 7] *l6W©*««:S»©f^tt«r^tt, 

^?LRS 1 ®X5/9^>i/'tc*ViT. ift2»#:::^n-kx±» 
KS*&tSSSi:lrifl;!§6Xs;9'>'i^}SSffllr»5CtSpIll6 

[0 0 6 8] 0- (1) sr. »KSr^^?LHS 1 \ZM 

ri>mmmuj!:it^xt,9'>mtLJtis-^\z'o^^x& 
ibim-^xsimti. 

CO 0 6 9] HI sc. ^SfcaiBbfctSfcXj/f^^ 
■r. ^?LHS 1 li^lSas 1 SliBffi^biS-rsiitlcJ:^ 



17 

[0 0 7 0] aiilD«E: . 2. 6 (V) 
«85!6«: 3 0 (mA'crO 

liiffifl:fiia««: HF:H20:C»H60H =1:1:1 
^f^: 2. 4 (^M) 

^?L!eS i ©J5C» : 3 0 0 (wm) 
Porosity: 5 6 (%) 

%nm t2o%^m. (MM izmmu 

^>Bi:-C9 0 Mm, 2 0 ^^Ttt? 2 /imX<yg^>i/ 

sn«. jEJc. 8o»«ja«-a-si4 9Xisarc2 0 5 

2 0 %mi-V\t. 1 6 4 umX-y^y^tEnZ. 
[0 0 7 1] fiii, Jiy'3'>'!f'Mm\imi»SiRXfm. 

LT4 9%»K. 2 0 »^±^f. 

~9 5%. iaKtta«fflt»^n^.iasTfTt3n«). 

[0 0 7 21 Xs/5">i^»0#?LHS i *0 

[0 0 7 3] mz. 07 SfflV»T#?LgS lRr;»*?L 
HS l©»KfcJ:«Xy^>J^»ttfc'3V»TRWU. 
©SJt, *#?LHS i Sfi©-:*©SWr'tTi^?LH 
S 1 tftt^TV^Stt^SXy^^^-yrs^ilSHl (A) 
R^Hl (B) iSfflV^TKWra. 

[0 0 7 4] 07 tt, ^3Uis I tmiess i t€;^n 
ipn#K»-ajBbfct^tcx-/5^>i^sn«)^ss i 

[0 0 7 5] IB«ftJ«tC±r3T»J«T*^SS l©ta 

mm\t. *iaas icis«$nafe©THto<, «© 

[0 0 7 61 iia^frHiOfP^L-fc^JLHS 1 SSfi 
■^t-. mourns 1 ©J5t*-©«^l>*iBI«Lfc. ^?LSS 

1 j*iiafcxy? >i'sn4 9 x^«rce4 o^^at'-c 

90Mm, SIC. 8 0$)-<iJaS««t4 9%««T2 0 
5 tfm'b!B5S©^BH*£*-UT. i^-lCXs'5'Vi'Sn 

:x.y'f-yifmmt^mmmc(mmzmt 

-CS&StlS. *K-Cf4, -WtUT, 4 9 asm ^ 
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-9 5%. jiatia«fflv»&n5fiSTfft>n«. 

[007 7] 5 0 0 wmjf Ol^^aeS i 

lC*V>T4 9X*tt (MA) icaffll/. mtt/uUfc. © 
^tc. KIN^^aHS 1 ©JS»©«^*jBISUfc. #^?L 

ss itt, 12 o^^fiiaufcacfe. i o o^>i';^b 
s.\immmaS'WSL\z\^th^^hi2^\ 

[0 0 7 8] X>y5">i^S©^?lHS 1 tlf^HS i 
20 ^•©SB$rjl>:'r:t>|-<fcOaSi^«ftfct 

[0 0 7 9] 01 (A) ic^-r<k5tc, m«eftsi»fi 

2 2®frSSr'<Tllffi{h:«lCj;f3#?LHS 1 2 Uc^ 

•€•©«. C© (*?IHS l/JUllilitS 1) m 

jt©SiK^£*®lcSf t. 01 (B) (cS^T^^tt, # 
?LHS i fc*WI»*5nT, miSSiS lStE2 2 0**t 

xi/^'^ifsnrcffijtsn, m^sks \ ^xy^ • x 

hy/OttntVX, #?LHS 1 sa«xy5^>i^-r5 

20 [0 0 8 01 mz, Sffi©-:&©Mffl!llw#?LHS 1 

[0 0 8 1] 02 (A) IC^fi^tC. *il!SaSiSfi 

3 2©H-ffi©-«SllSflifiEC-kO*?LSS 1 3 IKX 

g;^msKmi£*^±T-r-s©T. migss i«sso+-\' 

'J7aSSynH>^^ttft©'f^>aA«c±t3T. tfJ 

R»t«C;i««T«-5. ■?•©«. (^HSI/*ISBS 
i) «ji©S«S^RlcS-ra:. 02 (B) ic^fJ:'? 
JO \Z. *7LHS 1 ^tt*t|»**nT, m«SSS lSffi3 2 

©*jj{xy9^>ifstir»cfi^3n. #?LSs i©a« 
[0 0 8 2] -Mz. mwio—:^a>mmz. mmziS'^n 
[0 0 8 3] 03 (A) icji^-r<):a)c. m&s imm 

4 2±K. mm\Zi:-:>r. ^HeSS IMA 1 !&Rlt«. 
l)i4 3C«HS*& (03 (B) ) . (#a 

Hs i/^nsas i/*«sfis 1) mmo)smm\z 

40 ^tt, 0 3 (C) K^-rJ:5tC, #?LSSifcWI» 
£^nT. ^ilSSS 1S&4 2. ^.kCX^I^as ilB4 

i*Jxy?>ysnrfc<sM*sn, ^tsas i«xs/5^ 

[0 0 8 4] El K. SSO-^^OiaifilOi^tSAS I IB© 

[0 08 5] 04 (A) ic^-rJ:)iw. mis&simiR 

5 2±IC. JftttlCitjT, ^-ftS 1 B5 1 «8S:»t5. 
50 SSftrictSICioT, *«SS i©SffiH©-a5S:. 
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(11) 

IP 

?IHS ifBS 3lc3EH3«fc (04 (A) ) . 
tcsrt. 04 (C) lc*r±5K:» *?LHS i&w 
5 i^txy^^ysn-ficft^sn, *?LHs 1 *a« 
[0 0 8 6]®- (2) *Kt7;V3-;vt<og^i« 

[0 0 8 7] El 1 6«C. »KtX^;i'7;l^3--)l't<0ii 10 
■5*?IKS i CD/?*OXyf^>J'W.9ft#ftS:^'r. # 

)£-r-&^?LKs i nm^ttmt, pittas i (cis^sn 

[0 0 8 8] H3iD«B£: 2. 6 (V) 

Q9KfSd[ : 3 0 (mA • en*') 

mmitmUL: HF:HiO:C2H50H =1:1:1 
^ffi: 2. 4 (^M) 

#?LHS i <0J?* : 3 0 0 (wm) 
Porosity: 5 6 (%) 

±E^fl=IC<fct)f^JSbfc*?LKS 1 ^^SlC*ViT4 9 

%%feit:L^)V7)vu-)vt(Dm^m. (i o : i) (6 
to i:2 o?(;»«txg=-;mU3-;ptoii^« (1 
0:1) (M.%) \zmthjti>CftS.<. m^hit. O 
*>\Z. K#?LSS 1 cDJ?»0«il>SSI^Lft:. ^TLHS 

1 \tMm\ZX'jf->if-&n4 9 XSJKtx^^JUTiVn- 

(10:1) •Ctt4 0iHiifT8 5tfm. 

2 0%S}ffitX5=-Jl'7;l/3-;Vi:®il^»c (10:1) 30 

5i4 9 5e»«i:X9^^TiV3-;l/i®jR'&jat (1 0 : 
1) T19 5|tin=b, iSSCD«ffitt;fcf LTl%-lCI-y 
5">i/^En. 2 0 96»ffitxg^;i/7;P3-;i'i©ii^« 
(10:1) Ttt. 15 6 /tmXy?>i^Sn*. 

[0 0 8 9] xy'^yifmmMiimmmm&R. 

T, Xy?>^/'lwJ:SJE>£:*S£S«i©glJa£v mm\ZX 

[0 0 9 0] »jRSK, m&o^kmt, xv^yifmst 

LT, SfKjaSi:l/T4 9 3«»KtX5^;i/7;i'3-;kt 
©jB^» (10:1), 20%fmt.X^}\^7)Vzi-)\/ 

(10: 1) ®«^$®D±tf. aStbT 

[0 0 9 1] HF«ffil4, Xy'}->tfmzn\^X. JfS 50 
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U<H:l~9 5«. J:DjSPSKIi5-9 0%> 
jiP*b<tt5~8 0?6®«8HTIS)£^ns. T)V:i-)V 
Xs;9^>i^jacC^UT. »*Ktt8 0!«tt 
K. J:r)*f*U<»6 0X&K. S6lcif*U<B4 0 
«mTT. m::3±l37;i/3-;v®iam*«-r«)<Effi-cg9: 
^t^Ens. laaii. j?*u<Bo~i oo-c, .fcoff* 

l/<tt5~8 0"C. SS»CfiPSU<B5~6 0TC®«ffl 
[0 0 9 2] ?|:5EWICfflV»&nS7;i'r]-;Pttx5';i'7 

^va-ji'roa*^ -f V :/n i;;P7;V3-;p*i:Sa3fiiS 
-;v?sjp«i«s«r«7;p3-ji/«ffl(,»5 c ts^es 

[0 0 9 3] X-v? >i^^®^?LHS 1 **JftU -t® 

[0 0 9 4] 'A\Z. HSSfflt^T^HS 
«S 1 fcjrr*, *Ki:x^;i.7;V3-;wt®jg-&«ir^ 
iSXy^^^i^^fttfCtJUTK^^-r?.. 

[0 0 9 5] 08B, #ASs i ^mtsss i ^s-&n 
•en»K t x5^jw7;i'3 -)vt<Dm^m\ziimrz z t 
jibfc»auft:t€rcxs;g^>i^sn<&#?LS?s i tm 

i^aS 1 ®J?i5.®X'y^>i^^Kfe#tt£^-r. 

s 1 limiiess 1 S8iafl:«rs;:ti::J;^TfPfiEU 

J^lSf5l^?L'BS 1 ®dl^**»B, miKSS 1 ICfSSS 

[0 0 9 6] ±E*frfca:DfP«KU&#?LSS 1 ^£SS 
lc*ViT4 9«»8tx?-;i'7;V3-;i.t®jg-e-iK (i 
0:1) (a^W JC«*?-r-5;iia:UJcSiHUfc. ®t 

\z. e^afis i ©j9»©tt^£fii%L&. #affs i 

f4&jilwXs^5'>i''Sn4 05>a^T8 5wm, Hit, 
8 0^gii:£-ti--& <>: 1 9 5 umhl^SKOmmiSi'&^V 
T. J^-ICXy9^>4fSn«. 

[0 0 9 7] 6*. xy^>ifmm\msimmism. 

zfumz^wr^. 7;pn-;i/$^iiD-r4J:tlci:-3 

T. x<;/5^>i^icj:sE«^^ft:©§tias. mmzx 

[0 0 9 8] 5 0 0 nmm<D»^ns I 

IC*V>T4 9%*Ki:X5F;P7J>n-Jl't®ii-&jS (1 
0 : 1) (SMl) tCftJfr-SCt&UlcSiBl^fc. ©^ 
(C. ia#^ASS 1 (O»^0)W>^m^l't:^ #^fi 

S 1 tt, 12 o»«jBL.fca»cfc, 1 0 o*>ifx hn 

-A£(Tb*^X-y5^>e/$nfe*^ofc, Xyf^>i^a« 

\tmmsokifmst\z{3:t/uamvu^^, 

[0 0 9 9] Xv^>{/»<D^KmS 1 t#*?L!lS I 
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[0 1 0 0] -^-LT, ^mt7)l3-)Vom^^^^K 

±m<0 (1) fc*V»T. »1 (A) -ISfll (B) . 1812 
(A) -02 (D) . H3 (A) -03 (C) Rt^H4 
(A) -H4 (C) *fflV>TK98Ufc8l«*«tD#SC 

CO 1 0 1] ®- (3) 3mtmmt7Kfi^*.t<Dm^ 

[0 10 2] ai 7(C, #fi&]gS'(b7Kl!l*&®ig^lS 

[0 10 3] mOttEE: 2. 6 (V) 

^MffiS : 3 0 (mA • cm"') 

mmitmsm: EF:H:0:C2&0H =1 : l : l 

^iBj: 2. 4 mm 

^HS i©JP»: 3 0 0 (wm) 
Porosity: 5 6 1%) 

±E^f1=l:<fcDf^mUfc#^HS 1 «^iafc*V>T4 9 

%^«itmnkAi*i*t<Dm^m (i : s) ce^) 2: 

4 9 96#etjaKfl:*3!?*i:fiDg^}S (1 : 1) (H 

n. 1 : 5Si8t-Ct±4 0^)-feaiTl 1 2ym. 1 : ISg 
«KTttl 3 5 nmX'j^^ifitX^. St. 8 OiJ'Sia 
1 : 5»aET2 5 6 tfmt), iSKOSlffittSW 
UTl5-ICXyg^>ir$n. 1 : iSiSTtt. 3 0 711 

[0 10 4] U^. Xy'^yifigmiits iSS^ 

a!?£jg^fturjt'<Tiia-r4rt*Msgt;feD. mzm 

[0 10 5] jglsaiSRr^i&ftro^fi^tt, »»2fet^±IB 

(1:5). 4 9%»etiaefl:*jg*t©ii-&i« 
(1:1) 0ffl^s«(t)±tf. mati/TSia®*^* 
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[0 10 6] IIFjgiSli. X5/?>5^jglC^lbT. ff* 
L<ttl-9 5Si. J:0JfSb<tt5-9 0%. 
ifSL<tt5-8 0X©tBH-CK)£$n5. H, ft 
ffitt. Xs;?>mc«UT. t^*Klil-9 5X. 
J:0«FSL<li5-9 0SJ. aefcff*U<ttl 0-8 

0%-r. B.^±EjiK<t*«*©3a«*«t-2.«BfflTl9; 

Jtsns. fflStt, ffSKO-lOOIC. ±»3»*U 
<«5-8 0t:, SSJCfiPSKliS-eOCOtBHTf 

Batons. 

[0 10 7] X»y?>i^a©^?lSS I STKiftU. -t© 

[0 10 8] EQSffl^^T^ILHS iRr;»*?L 
X<v5^>i'^itltOViTia?^f <5. 

[0 10 9] ia9«. 0?LSs i t*)igas i t*-E-n 
•?ti»KtjaKib*itl*t©S^»ctcSiHtfct«lcx 
«^5=^>i^an**?ms i 2:mtSAS i ©JP»OXy? 

>i^B#mife#ft£5^-r. *?LSS 1 B*i|gffiS i 

[0 110] ±E*frfciDfPfiJUfc#?LHS i «^ia 
tC*JViT4 9XBKa:SaKfl;***tO}i^ffi (1 : 
5) (e^W IcSiHL/. «ta^L/«:. ©^Jc. K#?IS 
S 1 ©»*©«il>SjH£L.fc. #J?LBS 1 \t^\ZXv 
'fyifitlA 0»S£T1 1 2 <im. Kfc. 8 O^gifi 
iSit^tZ 5 6 mt)gK®«ffittS#UT, 1^-tCX 
30 y^>{fini. fiKfl;***©S«c««tt. CCTtt 
3 09£ TtHOiOtit^fiAiOm^limifi^C 

[0 111] a*, xs/^'^i^asem j&K^t:** 
ri>^t\zi:^x, j^';3>©s{fcs«)iu sjssfli 

fl:*sfS*<!!)ifc**«it«c:tlcJ:»). •?-©EiS:j£«*lH 

40 [oii2]a&. 5 0 OMmff©#^^?Las i«aia 

lri3l»T4 9%*KtaKft;*«-*i:©}g-&ffl (1 : 

5) (mfo izmv. mMJvVit. ©«ic. ttii^?L 

HS 1 ©J9^».0«J^£iSl3gLfc. *^^?IHS i tt. 1 2 
O^mT&Lltmzh, 1 0 0:t>yxhn-AaTl/*» 
Xy5^>i^$n**>t>fc. Xy5^>i^lifttt»«Efije& 

[0 113] xv9-yif^<n^ns 1 t##?LSs 1 

•e©SffiSX^*:-f;r>fcJ:OmS^)-*rUfct 
50 [0 1 1 4] *ur, *l6tjaKfi:*i5i*©iB^»t** 
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■b. ±.mo (1) »c:feViT, 01 (A) ~SI1 (B) , 
02 (A) ~H2 (B) . 03 (A) ~03 (C) VlXS 

04 (A) -04 (c) ^m^xemhitwSi^mn 
[0 115]®- (4) frntj )v:i-}i't.mfkvc^ 

[0 116] 01 ■mtt:L'^')W)vzi-}Viiim 

[0 117] BJln«E: 2. 6 (V) 

mjiiBS: 3 0 (mA-cm-^) 

Kffifl:S£JS«: HF:H20:C2H50H =1 : 1 : 1 
^ffl: 2. 4 (^M) 

#?LHS i©J9»: 3 0 0 (wm) 
Porosity: 5 6 {%) 

(10:6:50) (fi^ 4 9 9e^KtXf^;l'7 
;l/3-;i'i:aKfl:***i©Ji'&»t (l O : 2 : l O) 

Xy^yif-^niO : 6 : 5 0^«Ttt4 OiMiifTl 
0 7 wm. 10:2:1 OSFffiTttl 2 8 /imX«y?> 
if^n^. HC, 8 0^^Sa$*5t 1 0 : 6 : 5 0«f 
«cT2 4 4tfmfc. iSft©^®tt*=^LTJ^-twX'y9^ 
>i/'^fn> 10:2:1 O^iflcTa. 292 umXy^ 

>i/i£nz>. SiKft*«*©gffi«Stt. c:::Ttt3 0 
XTfta*t. TIB©fflKft;*sti*©^fti^**** 

[0 11 8] ft*. X-y^^yj&gttm ifiUfl;** 
ft*3(f*©ifc**«A.4C4:KJ:D, ^©SlSSft&Sd 
i^-»c*»-:3Sji*J:<#aBS i *xs»f ^i'f ant** 

[0 119] msi»&ikTm&<o4kmi. 
ia»fl;*jfs*t±i27;v3-;i'©^a*&iiu. xy?'^ 
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ns. -mti^r, 4 9 s^*»^:x5=•;^7;^ 

3-;WtjSKft***t©ii^i« (10:6:50). 
4 9 %*»tx9^;i'7Jl'a--n'taK'(b***t©jB'& 
jgc (1 0 : 2 : 1 0) . Sa©«^S:«lD±tffc«», * 
!S93tt*»A>.5*#lrlfi^3nSt)©rttftt>. 
[0 12 0] HF«K«, X5;f^>Jf«CJ*l/T, ff* 
Kttl-95X. J;0»SU<«5~9 0?^, $61C 

jfab<tt5~8 o%©fSHTffi^^n5. hj 02 a 

SB. Xy?>j^8!clC«UT. tfSKBl-gSX, 
J:D«f*Ktt5~9 0S6. S6C»*U<ttl0~8 
0 SJT. B.-S)±gdjMiSSft*«*©i»«S«-r5«5ffiT?ia 
3£^tn5. 7;Pa-JH5S». x-y?>5^jStr»LT, 
Jf*U<tt8 0SgttT. ±t)»*b<B6 OSiKT, $ 
6t»SU< tt4 0 ^BITT. J.O±ffi7;V3-;i/©ia 

loot:, J;t)JfSU<tt5~8 0"C. 2&t'ff£L< 

tts-e oic©«H-cK]tsn«. 

[0 12 1] *%?i;rffiVie>n57;i':3-;Hixg^;v7 
a? -f y >'ni;;i'7;i<3-jvftfjiaxa 

^»cllffl±gUSAftVi7JP:3-;VT, j.t>±E7;i'3 
-;i^»lip8ft«sil"r57;i'3-;i'Sfflv>5 c: t*»T* 

[0 12 2] X>y5^>i^«©*?LHS 1 S*«cU •?■© 

[0 12 3] *Xs'5^>'i^ffi©«^. 7;l'3-JPSIillD 
•r5C:tfcJ;oT, Xy^Vi^Ci-SKlS^lfiStfl:©^ 

?a£. SBt;wX-;/5'>i'^M^^^'St#T5;ii:ft<. » 
50 «/jN*l!Dffl©i£«8'&ffi«)T¥aT?, - 

-ft t)© t UTJgfilSr^. C 

[0 12 4] ;Ji:lC0 1 0 SffltiT#?LBS i Rt^^^a 

*t©£^«CJ:5X?;^>J^!ttttlC?V>TKWr«.. 
[0 1 2 5] HI 0*1. ^TIHS 1 t*|gaS i 

n-en»K i:x?;P7Ji'3-;i'a:®Kfl:*«*©Ji'&SfiE 

Icaj^f-SCiftbttgiBLfctttXyf^Vi^^ns 
^?LHS 1 t¥«SSS 1 ©S*©Xs/5=->i^^K&1?tt 

«^-r. ^?Las 1 \imt&&s 1 ^nftftj^-rsc^ic 

40 J;-3T<^«L.. •t-©^limi±j£©t)©i:I^CT*a. IS 

as iiciB;tt?n'&'&©TM:ft<. 'ft&©iiiAiii]8©s i 

[0 12 6] ±ia*frtCiOfP^Lfc*?L«S 1 
lItetsT4 9 %^KtX9=-;V7;P3-;ViffiKft*5S* 
toS^K (10:6:50) X&M izHSmtZZt 
ULlzmmhtz. <D*,\z. K^aSS i©J9i>©ilS^* 
m^htz. *aHS ll4iiljiK:X5'9^>i;'*n4 0»S 
t*"tri 0 7/im, hi:. 8 04i'«BB*«5t2 4 4/im 
SO feiSES©SiBttSWUT, J^-CX5;?^>yan«. )fi 
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[0 1 2 71 fe*. xyf^>i^argtt*B6. )S«fl:** 

[0 12 8] 5 0 0 wmJ?©*^HS 1 &Sfi 

tiJt>T4 9 %^Ki:X?-;P7;V3-;ki:i§Kft;*3f5* 
CDii^Jffi (10:6:50) (MA) \Ztmt^XLiLlt 

U'&Xylt, l^^ff s 1 », 12 o^«BftU;tfti:<b. 

1 0Q:^>97. hn-A£(TU*^Xi;g^>i^5n)S:*i^ 

fc. xy5">^fiiKBS^9c«alxr^sffi^cs^^^:{llc?¥ 

[0 12 9] x.y5^>i^^©lf^7LHS 1 t.?f#?LHS i 

[0 1 3 0] -euT. m^t7A'Zi-)vtmi{c^miif. 

t©S^St«r^HS i©X2;5^^>htUT€gfflUft: 
«^T*-3Tt). ±j£© (1) t*t>T» 01 (A) ~ 
HI (B) . B2 (A) ->'B2 (B) . BIS (A) ~H 
3 (C) Rt;04 (A) -04 (C) ^ffiVJTKMl/fc 

[0 13 1] ®- (5) /ty7r-H»»S#?LHS 

1 tt«-r5jSfS»ffliCfl:#fcXs;5F>if}BEi:Ufc«^Kt> 

[0 13 2] A-y7r-H*KtUTtt. mX\tyv^ 
r^tX^fA (NH4 F) 3 6. 2X, Tyfl;** (H 

F) 4. sxai-mmfim^-^^n^. 

[0 13 3] 01 As/7T-H»ll(CSiHb«B1» 

U3fei:#t:xs^f=^>i'an«#?Les l ©W*©Xy^ 
ft;*£(c1-5c:i:l::J:^Tf^j«L, -tw^fr^&KTlcU* 

$}mt. ijinsAs iiciB}gdn«<b©T»«:<. mm 

S«®©S i-CfcpJtgT**. 
[0 13 4] WJn«)EE: 2. 6 (V) 

flMlSS: 3 0 dnA'cn-') 

^S^^^: EF:HiO:C>E>OH =1:1:1 
^H: 2. 4 (1^0) 

^SS 1 ©J??). : 3 0 0 (Mm) 
Porosity: 5 6 (%) 
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(e*.) i:2 0?6l&f?/-?y7 7-H»ll 
(H^ icSiat. miiA/Ufc. ©^»t, K^?LHS1 
©^*.©«il>Sa3;£L./5:. ^UnS l »i,%jSICX5;5^> 
ifSnAy7T-H*»Ttt4 0«-St*T7 0 /im, 2 
0 5«f&J?^TB5 6MmXy5=^>ir$n*. Elc, 1 
2 0»fiii$-fr5tAy7r-H»KT1 1 8/tm'b. 

^^©aBftts^ri/Ti^-Kxy^^i^an, 2ox# 

R^-Ca, 9 4/imX<y5'>i'Sn5. 

10 \zmti>. mmmmRxfum<o^kmt^m±&h^x 

7>=t-^h (NH« F) 3 6. 29«. 7>yfl;*3!l (H 
F) 4. 5%©*®j«©A'y7T-H#K. 2 0%^&»l 

t>©Ttt:fa:V». 

[0 13 6] /1'y7r-K»K'f'©HFS«g«. X?/5^ 

tti~8 5%, $etc»SK«i~7 o%©«8ffl-ria 

a? tesn. ;t^y7r-K»K«l'©NH4 F«ffi(a. Xy5^ 
>i^{8t»C«UT, »*K(41~9 5X. J;D»*K 
«5~9 0«> $e.lCffSl/<«5~8 0%©«JiBT» 

;£$n«. ffSKBo-iooic. 

K»5~8 0'C. S6tjgFaU<B5~6 0*C©«H 
[0 13 7] X^;9^>i/ft©#3lSS i •?•© 

[0138] *IC0 1 1 SfflV^T^TLHS 1 Rt;##?L 
JO H S i »C«-r-5A*Sf 77- H^ffi©X!y 5^>y!|$fttC:3 

[0 13 9] 01 Hi. #7L®S i tWSS i 
n-^nA-2/7 7- H»EICSS8L.Zi:i:#ltx->g^>;^S 

n**?LHs i t^^SiS 1 ©js*©xy9'>i^^rafe 

tlCi^TfPjJU •€-©*frl±±j!E©t)©i:I^i;T» 

». mi^ss ii:i6£trn<5t)©T»&<. 'lia©iggff 

49 [0 14 0] ±C*frlCJ:l5fP{SL&#^?LflS 1 SSIg 

icfev>Tny77-H*6e (SA) icSiHU s^4^l/ 

©%IC, tt^ff S 1 ©)9^©M2l>«lll!USU&. ^ 

ESS 1 ttJgiaCX-;/?>y$n^-CU4 0i)^eifT 

7 0 «m, sc, 1 2 oij-Sjas-a-atSfaTi i s u 

mt), Ra©«ltittS*l/TJ^-CXy9^>ifSn-5. 
Xsr9^>i^jfSe}SaE«SRr;iiSlC&#T5. 

»a«KRcKta«©*fi=tt*ffl±su3tA&v>«ia-ci8 

JtSna. *m-Ctt, -WtL-T, 7s/«:7>tX'>A 
(NH4 F) 3 6. 2X. 7 5'flaK« (HF) 41 5 X 

50 ©*S«©n?;77-K»». ^ia©«^fc-PV»T«lD 
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zr 

[0141] 5 0 0 m»©*#EHS 1 S:^S 

#^EHS I B1 2 O^^gabfcatcfe. 1 0 0:t>i^ 
[0 14 2] X5/5^>irft®*?LMS i t**?LKS i 

[0 14 31 -tl/TM-y^r-H^S^&^ilSS iOX 

(1) }C*3ViT, HI (A) -HI (B) . 0 2 (A) 
~02 (B) . BIS (A) ~H3 (C) RXfB4 (A) 
~S4 (C) S-fflV»T3iWUfcffi«SIR0#SC:tttm 

[0144]®- (6) ns^7r-K*»t7;V3- 

jvtrog^iSS^aits i fc5(*-r5fim«SiCfi:^xy 

[0 145] ;ts'77-H»Ki:L'Ttt, m^iiyyit 
7>^-=-f)h (NH4 F) 3 6. 2%. 7!yfl«k« (H 
F) 4. 5%©*^fS*^fflVienS. 

[0 14 6] BI2 0fc:. A*y77-H»Ki:X5";mU 
a-^Piojg^jaEKlJli^-r* i«t< «« tfci€rfcx 
yJ^^i^Stl-S^fLHS I ©)?*©X5;?>i^lWfe# 

s 1 {tisfesn?>"6>o-rttft<. <B©fSS«ja©s i t 

[0 14 7] RJtt«EE: 2. 6 (V) 

mSSSB*: 3 0 (rnA-CB-') 

S8ffift:^»«: HF:H:0:C2H50H =1:1:1 
^K: 2. 4 VSm) 

^RS i ©ff» : 3 0 0 (am) 
Porosity: 5 6 

7r-H»»tX?;i'7n/3-JI'k©JB'&i« (1 0 : 

1 ) (fiA) 1 2 0 7 7- K*K t X9^;l/r 

;U3-;vt©ji-&iK (10:1) («A) lc»tt^■r^) 
::t;te<. SiHL-fc. ©-^ic. K^aHS !©»*©« 

77-l*»ei:x5';^r;^3-;^i:©^i•&^s (i o : 

1) Ttt4 0»e£-C6 7Mm. 2 0 tX?^ 
;UT;i'3-;i't©fi^« (l O : l) Ttt5 4wmXy 

5^>y^n*, Htc, 1 2 o^>SJa^?•&5tn^/77- 

K»Ktx5^jV7;ua-;i't©ig'&ffi (l O : l) Tl 
12<iin-b. SS©Sffi1t&«LT^-fcX«^5^>i'S 

ti. 2 0Stf»RtSKi:x^;i/7;i'3-;i't©s-&« (1 



(15) #0isp6-34 2 7 84 

0:1) -rtt. 9 0 /imxy?>ysn*. 

[0 14 8] ft*, x-/9=->yiiSen>y7r-H*e 

©Si8t«aiRt>^ssc&?¥-r*. 7;i'3-^'£^iia-r5 

CtfcJcoT, Xy5^>^fcJ:5R*:^h!c5l*f:©a}a 
Ri^(rxyf^>i'Siii*»e. }ft#T5rta<, lii; 

[0 14 9] «ffi«fliRr;ajto*max-y^>i/aiS 

ti/T. ;iy7r-H*Ktx5';mvn-;vt©ffl# 

(1 0 : 1) . 2 0 %«»iSfjR^:x5';^7;^3-;^^: 
©ji^iS (10:1). m®«^Jc:?<riTISiO±tffc 

t)©TfB»:V>. 

[0 15 0] ;^v7 7-K*e«t'©HF«fi», Xy^' 

B1~8 5X, S6lr»*U<Bl~7 0X©«HT« 
JtSn. /1>y77-H»»4'®NH< FjtSB. X>>f^i, 
20 >ifJKlC«UT, »$L.<ttl~9 5%. ±OSf*L<' 
»i5~9 05K. S6C»Sl/<tt5~8 0%®«HT« 
JtSn*. 7Jl'3-;V«fiB. Xy5^>i^«tC?*UT, 
ff$t<tt8 0%£AT. <kt)»SKtt6 0 96KT. 5 
Sfcff * L< B4 0 xeiTT. S.-0±Si7)V:3-)V<Dm 

lOO-C. J;D(?*L<B5~8 Ot. SSCffSK 

tt5~6 o-croisffliraitsns. 
[0 15 1] *5swnfflVi6n«7)i'3-;i'ttx^;P7 

30 ^lc*ffl±s^3£;il©ftvi7;^3-;^■r. i.:3±E7;v 
3-;k«j!iDamsil-r«7Ji/3-;i'&fflViS j: tj&^T t 

[0 15 2] X^;9'>i'S&©#ILHS 1 -t© 
[0 15 3] *Xy9^>i^«©a^. 7;l'3-;V£^Jn 

[0 15 4] 01 2*fflV»T#?LaS 

?LRSHc3*-r5. n»;77-H»»tX?^;P7;i'3- 

jl'toig^ffiirisxy^^i'l^ttc^ViTBi^gi-s. 
[0 15 5] lai 2B, i^^ns i t^iteftS 1 ti^ 
n-ftiA'i/ 7 7- miktx^)i'7}va-}vt<Dm^iei 

i;:«#-r 5 c t ft b iiSJH Ufc t fcx y 5^ > y s na 
*?LHS i t^ilSiiS 1 ©»^».OX«/f^>i'P#|B3ttl¥tt 

&*-r. #?Lgs 1 Balsas isBSfliiiic-racic 

ioTf^lAt., ■eo*fl=B±JaE©"b©i:raUT»5. Ifi 

53 ffifl;«ic±oT»jSc-r«*?LHs 1 omm»n\t, 
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AS i \zW^^i\i>^<'i'V\m<, 4&a)iesfl|j&os i 
[0 15 6] Jbl3*#tJ:r5f^fi!cb&#?LSS i S^m 

ffi (1 0 : 1) (SA) icit^i'r^iityibi'aiab 

It. o^lc, K*?LSS 1 ©Jf *0«^«a3£Lfc. # 
?LSS i Bia«ICXy5^>y*n4 0»S£T?6 7 it 
m. Etc. 1 2 O^J^jgigS-tt-Stl 1 2 /iint>?SK®35 

[0 15 7] 5 0 0 MmJPO*^SS 1 S:^® 

sjc (1 0 : 1) (MA) \zm.w^z>^tftv\zm.mh 

IfL. OSIC, e»^?LHS i «)^*(0«Eil>&ffll«Lfc. 
##?lRSitt. 1 ZO^^ilijfiUfcftCfe. 10 0:t> 

[0 15 8] Xy5^>i^^O#?LHS i il^|^?LRS 1 

[0 15 9] -eUT. /t3^7 7-H^K<!:7;i'3-;K0 
S^SES#?ISIS i ©X5>^^>hi:UTffifflU&«-& 

T*t>Tfc. ±ai© (1) »t*ViT, 01 (A) -01 

(B) . 0 2 (A) ~0 2 (B) . E3 (A) ~0 3 

(C) IkUmA (A) ~04 (C) SffltiTffilBbfcJi 

[0 16 0]®- (7) A^^T-H^KtiSKfl;* 
**i:©S^«S#?LRS 1 fcjlSfr^^SJSaJCflJ'^X 

[0 16 1] Ay7r-H#8tUTtt. M^iiyvit 

7>tX>?A (NH4 F) 3 6. 2?«. ^yflS** (H 
F) 4. 5X©7K^IK!»t^l^en<&. 

[0 16 2] 02 uc. As/yr-H^KijiK-fbTlcSl 

#^?LHS 10W*OX5;5^>i^^|B!ftffftS*-r. ^ 

5. 

[0 16 3] mafS&: 2. 6 (V) 

1^^S[: 3 0 (mA •€■-<) 

H^mitS^iSiei: EP:Hz0:C9Hs0H =1:1:1 

m: 2. 4 mm 

*AHS I ©W* : 3 0 0 (.um) 
Porosity: 5 6 (X) 

7 7-H*Bltiil6fli***t©ig-&« (1:5) (e 
(5:1) (m:tL) CSiSb. mt/»V1t. Oi\Z, u 



(16) #^¥6-342 7 84 

30 

^aKS i o^*©iS'>sjRfj;eb;t. ^?Lf!s i liiijt 
icxy5=->ysni : 5Sfari44 o^i^ei-cs 8 y 

m. 5 : 1 S}KT?tt 1 0 5 u.mXy^>ifini. H 
1 2 04^filiiS-ff-Stl : 5}S}ST14 7tfmt>, 
iaK©X®tt«*bTt^-lc:x«y5^>y*n. 5 : IIS 
mv\t, 1 7 7 umXy9->{fini>. jSKft:*i!l*© 

cr-eB3 ox-t?»5)S». TE©ia«fc* 

20 [0 16 4] a*, X.y^>ifmeiW'<yyr-]'^ 

tt. »fift7K«3lc©jS«SSKt^lctt$-r«. ]&B 

mu R^mm^mmmzit^xmmt^^itiii^nt 

ao. JEfciiKft;***©tt;*S3E;^.*J:tK:J;0, ^ 

[0 16 5] mmm&Rxmmnfkmt, /t-y7 7-H 

?6Kat^±S2jSKft***©^J^S^U, xy^>ifm 

a? *«*i:®«g^«t (1:5). As;7 7-H»ei:jSe 
fl:*«*tOS-&iaE (5:1). Sffl©«-&fct>tiTflSt 

[0 16 6] /'?>y7 7-H*K1'©HF«Sfi. Xs^^^ 

«1~8 5?«. $5{rff*L<Hl~7 0%©I6HTK 
etsn, /■{y7 7-H*e«f©NH4 FjlKli. Xy^ 
>^«fc»UT. »Sl/<ttl~9 5X. J:»)»$K 
ft5~9 0X. SeK»*U<tt5~8 0%©«!BTK 

*Kttl~9 5%. ±DffSL<e5~9 0X. S6 
IC»$ K 1 0 ~ 8 0 J.t)±82iSKfl:*J)l*© 

-loot:. J:D»*u<H5~8 0'C. a&ic»SL 

< (15 6 0 ^^©IGSTSJtdnS. 

[0 16 7] Xy^>{f^(D^KWS 1 5£7lCj»U. -t© 

[0 16 8] JJclcai 3*fflV»T^HS IRy^^ta 
40 /'?-;/7 7-H*Ki:3iSlflS***t© 

ii6jSJcJ:-5Xv/9'>i'1#i4{c-pv>TffiHJ-r 5. 

[0 1 6 9] B 1 3 #?lftS 1 iiVISSS 1 1^^ 
n^n/N'y 77- K^K tiSS5fl:*9S*t©ii^«tcS 
iHb&hSfcXy5">i^$n5|^?Las 1 t^lSftS 1 

©w»©x»/5^>i)^ia{ia?tt*^f. #ARs i»4* 
less 1 mmitmzz.t\z^':>r^gihs *©*# 
t±±]$©feoiRi;T*i, mm{tmzi:r>rmmz 
*?LSs 1 ©ffl^wfitt. ^jefts 1 fcEsan^'b© 
•ct«i<. I6©isa«|js©s iTrt>iiifiB-c»«. 
50 [0170] ±e«fMc J: Df^fii^L;^^?Lss 1 ^Am. 
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(1:5) (SA) JtsiHu. «^e^ufc. ©sic k 

CXy5=->i'*n4 0ii-SifT8 8tfm. JEfc^ 120 
ii-SJflS-tt«i: 1 4 7 firat>i«aE©Xffitt«*bT. ^ 

[0 17 1] j:v^>^^<Di^lLns I t##^?LSS i 

[0 17 2] ^E-UT, A-v:7r-H»Ki:iiK<t*3fl* 

^■Ca&oTt), ±)fi© (1) JCfeViT, HI (A) ~H 
1 (B) . 02 (A) ~a2 (B) . 03 (A) ~B3 
(C) RZ;a4 (A) ~H4 (C) Srffll-iTRWl/^ili 

[0 1 7 3] (D- (8) A*u/7r-H*KtT;P3- 

[0 17 4] A*s/7r-l«^KttTtt. ^-yfllTVt 
(KH4 F) 36 . 2%. 7^^^^* (HF) 

[0 17 5] 02 2JC, nyyT-\^^&tX'^)V7)V 

»-r. BffiftjaiiioTjgja-rs^ss iota 

[0 17 6] B]llP«E: 2. 6 (V) 

3 0 (mA'CD-') 
leSfl^fiE^: BF:HiO:C2E5 0H =1:1:1 

^W: 2. 4 mm 

^?LSS l©JPi5-: 3 0 0 (wm) 
Porosity: 5 6 (X) 

•&S8t (1 0 : 6 : 5 0) (6^0 t. Ms;7y-H*8 

tx^-jvYjiu-jitrnmitA^^^toim^m (so : 
6:10) (n^ \zm\tAj-ri>ztti.<. mmvft. 

S i »ill3$l;:i5r5^>i'ani 0:6:5 0»JSTtt4 
0^)•S4^T8 3tfm. 5 0:6:1 Oi§?gtT(il 0 Om 
mXy^>{ftni>. HC. 1 2 05i-6ia$-a-4 1 1 
0:6:5 OjSarcl 4 0 Utah. 
Tl^-CXy^-Vi^an, 5 0:6:1 O^jTCtt. 1 



(17) i^H¥6-342 7 84 

6 8 iimXy'^>if^nz. aK{fc*«*®i8«E«S 
tt, JlCTttS 0?«-C***t. T?B®jSRft***0^ 

[0 17 7] ft*, X-yf->i'3$fESAy7r-H* 

2tf ®K*&2S* WWTS Jit *&7;l'3-;i'S: 
»lnT«CtlCj:oT, X-;^>!f1Z^i>Rf^±gtfS.» 

o^js^. WB#cx<y5">i)^sffi*^5. si^-rsjitft 

[0 17 8] S»taSRr;ilfi®^fi=«. /t>y7r-H 

b. Xy5^>^aiS*t§}jgxS«Tifeffl±Mb3£^Jiti 
ttffi-CR^ans. *HTB. -WtbT, /Ujyr- 

K »K t xf^;P7;i/3 -;v t jifi{t;*3R;?K t ©S-^IS 
a) (10:6:50). A's/7r- K»Ktx5^;pr;P3 

-J^^:3aK^^:*lll*^:®^i^j« (5 o : e : i o , s 

[0 17 9] A--y7T-H»Kf ®HFja«tt. Xj/?^ 
>ifm\zni^X, »«U<141~95X. J:D»«b< 
{il~8 5%. $f,;cff*U<ttl~7 0?6®«5fflTK 
£$n. /1y7T-H»l6'»'®NH4 FaStt. Xy? 
>i^«fc^fUT, »*b<ttl~9 5%, J;0»SK 
tt5~9 05e. S^(C»*b<tt5~8 0%®«SiBT8a: 

Sb<ttl~95«. iDJif*L<tt5~9 0J6. 56 
fcffS t < » 1 0 ~ 8 0 XT. fi.t3±JBiSKfl2jC«*® 

y^>i/m\ZMVX. ffSL<tt8 0%£lT. *0»* 

b<tt6oxaT. *6fc»*b<tt4oxfifpc. ja 

•r)J:E7;Vn-;P®sa*^&#-rsttHTRi£an5. a 
SB. Sf*l/<tio~i 0 ot:. i:0<?*b<tt5->'8 
O-C, $6lCff*Ktt5~6 0'C©«HTl£«an 

40 [0 18 0] *^WtfflVie.nS7Jl'3-;VW:X?-rt'7 

;i'3-jU©e*\ -f y yn if;v7;vn-;wstifajSiS 

•5. 

[0 18 1] X»^5^>i^ft©^AfiS I **«5U, -e® 
[0 18 2] *Xy5'>i^acltt)ViTtt. 7;V3-Jl'S 

«7 <Dfs.^^mmzxy9->if$tmii^i. mw-r^ztu 
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<. l^*T#-5iS. «/jN/S:l38iJ©j£8S0S«»T¥J!tT. 
[0 18 3] ^ICHI 4S:^UT*aeS 1 Ry:##?L 

to 1 8 41 HI 4B, *fl.Hs 1 tineas 1 ts-t 
ig* t (Oil&lSfcSM^TS t L itgffii Lfc t €rir x 
>i^l9M«C$1i%^-r. ^RS 1 »J|ljlSSS 1 «HS 

[0 18 5] ±f3^#CJ:0<^(KL'fc^HS i S:^fl 

t*5HTAs/ 7 7- H^K<!:x?-;P7;i'3-;vt3aKfl: 
*«*tOil^»E (10:6:50) (SAJ »c8H*-r 
?>;ii:*H'giSBUfe. ©^«c. K*?LSSi©©*© 

M^sajsixfc. ^AHs 1 »a3SiiSnxy5^>i/$n4 

0»e£-C8 3tfm. MC. 1 2 0 ii-aiaS1i:5 1 1 4 

0 ymt>SS©SMtt&«-L/T. J^-ICX->5^>i/$n 

5. jaK^b*«*©Sjat«Ktt. ccTe3ox-c»«. 
ifi. TE©5aKfl;jJ««*©»iin«i«*J^-J:>4ton-r. J. 

[0 18 6] Sfc. 5 0 0 wmJ?®#^?LHS 1 SrSm 
»c*v>TA'y 7 7- H*Ki:x5^;P7Jl'3-;t' taaK-fl; 
;!K«/!Ka:©e^iK (10:6:50) (Cffi^T 
5Cli:;4HcaiaL/fc. ©-^tt. K##?LHS1©W* 
©«'J>*jBJ£U&. **aHS IB, 12 Oi^m&hlt 
act. 1 0 O^vyxhn-AKTUJ^Xy^^^d^S 

nfti^ofc. xy5^>ysatt?s«»HERtmfifcet 

[0 18 7] Xs/5^>i^»©#?LffS I i:lf*?LHS i 
S*iifeU •€-©affi&XJ*:'f:f>fciOafiii-«fUfct 

[0 18 8] -ei/T, ny77-l«*Kt7;l'3-;i.i: 
jaBfl:*«*i:iB^«*^RS 1 ©Xj;9^i'>hi:U 

TffifflL-fcii^TfctjT'b, iSiE© (1) tc;:fetiT, @ 

1 (A) ~ai (B) . 02 (A) ~02 (B) , BIS 

(A) ~ia3 (c) mm^ (a) -04 (o 

©. «!tiT, e;Tt::*«M®¥aMf^ai«©ffltJErttlc^ 

[0 18 9] :i^fm<i>^Tm^M<ofi^mmm<r>m 

^HtfJiiELfetfeD, i>:©i:*0©*>©T**. 
[0 1 9 0] 8P%, i|iW#:Stt©(^Ji;^SC*V»T, * 



(18) #gB¥6-342 7 84 

t ic J; 0 X >> > ^'R^*•r a c t €»a t f 5 

[0 19 1] SI'. Wi!BUfct*tJ*»?«©*3W^S# 
©f^S;!ri£©m2©ji^», i(rlS4:%^©¥%^St}© 
f^K;&J6©^ 1 ©ai«>w45tt5x»^^> i/attLT©* 
K©ft*3 D »c±i£Ufc*»??©Xs/9^>y«9[©S 2 ©ffi 
«75MS8 ©ffittO-bOSffiffl-r* ^©T?**. 

[01 9 2] -eUT, *«?q©^Jia«:S#©<^$J*Jt© 
^ 1 ©5BSRi;;B2©ffi«SJStrmfl=M:^"b©tL.fc© 
*t|(rifi©»3©««;>SIB6©Jlt»T»«. «T. 
M©m 3 ©ffiSTJMS 6 *»M©*» 
*S«©<^K:i^^?£lfi?gi-5. 

(0 1 9 3] ®- (1) *»I^O¥«»S*J®fPH;!; 

[0 19 4] aS©^TS^?lSft;L/t«cmigSBS 

xtr^+->^;i')ffifiSii-2>:'^j*i'':3ViTj5iggi-5. 02 

3 (A) ~ (C) B*589BfcJ;5¥»»S«©fPH*a 
&Bi?9-r5&*©XSH-C, *>!r&xefc»lt5«iCft 

a? [0 1 9 5] 02 3 (A) ic^-r<fc^ic. Jtf, S 1* 

s is«7 1 tb. 5imvTa>«f©)ffiSj*JciD. xt: 
i@as 1IB7 2$)gjsrs. s \mmt, ^>t«HF}s 

*?LSS 1 Stt. *teSS i ©^S2. 3 3 g/cm' \Z 
If^T. -€-©ffiSSHFg{«»SS5 0~2 OJSSfl:^ 
««CtTfBKl. 1~0. 6g/cni» ©«HIC«fl:* 

59 [0 19 6] 02 3 (B) Ita^TJl^lC. 

t^nS^3iattStS7 3$ffiSUT. ^?IRS 1S«± 
©^i^SS 1 S7 2©SS(:0(3^S)ai$S^7 3$»l0 
-^ft*. 02 3 (B) Jt^-ri'5C, X79'>i''SSlfcK 
iUT. Sli N4 a74S«iaUT. ft!lD^1i-fc2t(t 
©SIK^^SIKSt^T, #?LRS iSfi7 1©^M±© 
S Is m^W^tZ>. ffl©X-v9^>i^B5±KtUT 
Sli N4 Bffl<MDOIC. 7i:xi/>75'i'X^£;BVi 
TfcfiVi. C©aiC, *?IRS 1S«7 1**»W©X 

'y5^>i^«Et5L. Stiffs ciici:-oT. m.ns I 

40 ©»&«fS»S«fl:^Xy?>i'LTJie2jatt»S7 3 

±»c»«fi5U&*#ASiiss->>;3»B7 2*«i¥tE-a- 

[0 19 7] 02 3 (C) lCli*S!?^T#Sn5iiiW#: 
S«*t^SnTVii. Tifet)-^. 02 3 (B) »C:felt5 
Xyf^>yBfrjfcRT*SS ii N< g7 4SB!*-r«;i 
t J: 0 , 3tajSff;S«i 7 3 ±t;:ias#.*t'> U 3 y^x 

)\-t s 1 H 7 2 fci^- c 

»)Bfl;SnT. •>XA-±«in5:*:iiiiacflJj!!ESn 

59 [ 0 1 9 8 ] c i» ixT# sn^'H^si^fB. m.»f& 
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CO 1 9 9] #?LH^t:*ff 5WICNS!1&J^<SU -e® 
•r<&;5F}*ICOliTSft§gi-2.. 02 4 (A) - (D) It* 

[0 2 0 0] 02 4 (A) cs^fn5S»ra>*ro 
PSS i mm&sm 1 cD^ffi£:/n h^'S'f 

[0 2 0 1] J^:JC> 02 4 (B) JC5^$n<&»fcPSS 

HCO^aSS 1 Htt. mtS&S i (D®K2. 3 3 g/cB 
' Ktfc'^T, •t-Offiffi*HF««JMI«5 0~'2 0X»: 
Sft^-e-Si-t-CfBSl. 1~0. eg/cm' ©ffifflIC 

[0 2 0 2] 02 4 (C) t5?-rj:5t. fJ77,\Zi^ 

O^i^ii 5 1^82 C9|IS(cK3t£S3i^£ 8 4 <&B£ 0 
02 4 (C) te*-rJ:5lC. Xi;9>m±K 
tbX. Sl3 N4 Q8 5S«ffll/T. lfiD^1i-S:2ft 
OSffi^(t:*ttfiUT. ^HS 1 S£8 3 ©ajl±0 
S i» N« JH£l»*-r«. ffiOXyg'vmiklRtl/T 
Sl3 N4 a©ttto»)II« 7trx>/>'7yi'7.^i6fflVi 
Tt)&K croSlC. *31SS lSffi8 3**«MfflX ^ 

©*fijsi«»ascfl:^Xi»9^>if UT>t2iitts«8 4 

±t:3t|Egi^L&I^^Rl»^fiS 1 ii3 8i&»$;SE«^ 
[0 2 0 3] 02 4 (D) l:(l*»|^T#&nS¥9M: 

sm^B-^n^. tttt>%. 02 4 (D) tc^ttsxi^ 
?tajatts«8 4±icisstt*«>'U3>'>xA-t 

$tlT/>>XA-±«t^i5*SttlCJ^^^En5. 40 
[0 2 0 4] C5UT^6n&#««^S«J4, {giS^ffil 

[0 2 0 5] ^?Lss jSjis^iaa^Jcis 

±T14. rt«0?L©S8B?9*^i8rD, l|ljixy?>if© 59 
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¥f^m&fit>ti^. J:©fc*, s iS©xtf5'^->v;v 

D, «iECVD, 3fcCVD§©CVDj£. /WT:^-;^ 

[0 2 0 6]®- (2) ^i^mo^mf^mmim^ 

[0 2 0 7] PSSfia&-5VnJil5«SNS«KO±TS 

^?LS^ sx =4'>> V ;i'^:g:$-(it-s 

:)&iStC':)V»Tift931-5. 02 5 (A) ~ (C) tt*5!W 
lc±5¥»^*:S«©fPK;&S*ISi§«-r5&«i>®X80 

•5. 

[0 2 0 8] 02 5 (A) t^-rJ:5lC. ft-f, PS! 

(sfcBii5««NS) s I m&mmMLx. -e© 
m^xm^<o^&m\z^*). xif^'+->v;pscfis:#3i 

#i|gSS i©tBS2. 3 3g/c«» (CifiT. •€■©«« 
SHF^aiSftSS 0-2 DXtSi^bS-ti-S^ltTffi* 
1. 1~0. 6g/cB» tttHK«il:S««2:i«»T!* 

[0 2 0 9] 02 5 (B) tr*-rj;5i::. %o-:^<os 

ii£«[9 3$fflatT. ^(oms\zt6mm (tt^->u 

n 9 4 i&J^fSUfcg^. #?LSS 1 S«±®^i|gS 
S 1S9 2©$M^I^<&^-:^©S lS£9 3©»»it^ 
)H9 4©SffiiSIiD^t>««. C©««C, 9 1~94 

©^«:**%l«©x»yg^;^i^«Kau st^-Tictc 
±t)T, *?LHS i©*s«s«»Sitfl:^x.>f'>eri,. 
Ti&ietie 9 4 ±\zmmithftf^^nmmSi s i js 9 ' 

2Sa?¥3-frJg^«. 

[0 2 10] 02 5 (C) l:l4*55WT^enS*S»ft: 
Slf^^Snrv^^. EPS. S lS)K9 3±©l&S«lJi 
9 4±fc»ait)9J->U3>'>XA-i:|g*ft*ISSS 1 

[0 2 11] j:-5L,T#^*XS:*««jS««, «SS4>ii 

[0 2 12] *3lHfl;4fT589tCNS!BSJg^U •?•© 

Na!S«©*s^?LH{b-r-5;^j*lcr)ViTS!M-r«, 0 
2 6 (A) (D) tt*56Wlc«k2.i|i«(t:S$}©f^fi;^ 

j**aM-r-5fc«©iii0T. *>«r&iidicji^»t««s; 
[0 2 1 3],ifef. 02 6 (A) ir^*n5«iica>*© 

»Kl«fij*CJ:ailf^'=l^->+Jl'«g»cJ:DPl! 
(tffSlSNlD S 1 m&Mil 0 1 ©$M(c^ffi«>7 
ftSl 1 0 2 ^f»git^. PMS i 1 
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0 1 ©SffiS^'n h>«-<:j->itAUTNS*i|SftS 1 

0 2 

[0 2 14] ^t. 02 6 (B) t^SnS«»CPl!S 

Sffi^fclSfttCioT, ^HHS i SIS 1 0 3 IC^H^-B- 
::cD#?L«s 1 m\t, ^^&S ] C0!£ai2. 3 3 g 
An' fcifc'<T. -f-coeSSHFJSacjiSSS 0-2 0 

%lC^fl:$1J-5iltTiS5Sl. 1~0. 6g/cD' ®<8 

[0 2 1 51 H2 6 (C) fCS«-r±5lC, t)5-;ErCDS 
ij a >®) 10 5 tfc«. *JIH S i Sffi±®m 

i^a s 1 ;i 1 0 2 (OSffitKt) 5-:*© s 1 S« 1 0 4 
(Ot&mmm 1 0 5 ©^StSrlfiO'&folt^. r©sic. 

1 0 2~ 1 0 5©^^*&*^?l©X^;5">if«lCSL. 

jfij^rsintfcioT. i©*.*««Baa:ft 

mmm^s 1^10 2 s5i#s«T)gj*-r5. 

CO 2 1 6] H2 6 (D) »Ctt*^W-C^6n5¥»ft 

sif«ti^$n«. s i 0 4±©»««ia i 

jii 0 2*JTJeic. u*»"b^-c»iBfl:snT, c^xa 

CO 2 1 7] C5UT#&n&i|ii»»a**tt. ISfi:»«l 

CO 2 1 81 ®- (3) *5KI®»5©ffi»«"JfcOVi 
it UfcSfcmieSS ^XM^^ -yx)ViSL&&'iTd8,^\Z 
[0 2 19] 02 7 (A) \Z7n-t^o\Z. ftT. S i# 

1 1 2 imm-i. 

[0 2 2 0] s mxaHFtm^m^tzsm 

fl:ftjtirJ:oT. #5LSfl:S«S. c©#?lHS IB 

tt. mieSS I©SB«2. 3 3g/cii> fcik^T. ^-C 
i6ftSHFfi?«Saifl!&5 0~2 0 9fiCS:ftS-&5iltT 
JBKl. 1-0. 6e/cii» ©«fflJC«fi;S««ili*« 

^mzm^^n^-r^^, e:©^^?LSs i ^a. 
m9iwz^^m,mz^ti\i. ^mme o o ^^i^x hn 

[0 2 2 1] J*:JC02 7 (B) C^-r<fc5fc, ^f^XC 
ft^^nSJtSjgitiS*! 1 3SffljftLT. ^?LHS 1 

ibmll4^zmm&^&»l^3i:fiilo^^^i. m 
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tfit)t>, s ism(ore&m\zi:K)§t±ir^mm 
mt^77.m\z<^^x, *«M«ca:sKfl:K»s© 
¥{fc©e'5*<u<<T#, e?xn-fx©4*mi, «u 

[0 2 2 2] *;fcH2 7 (B) ir^-fi^JC, Xy?^> 
ifK±K («»«») tUTS i.N4 Ml 1 5S:«a 
LT. !iD^-&fc2tt©||«±#:SttaUT. #?IHS 

lSS©gffl±©S ii N4 gS:K$*-r5. ^©X-/^^ 
^i'KriietUTS ii N.S©fttoOfc, 7fcrx«/> 

w ^vi'XSfflViTfeavi. ::©ftK:. ^ss is«i 
1 i'&:i^^moxy'^>i/m\zin.WbUiiiimt^t{z 
icT. #?IKS i©**M«»sit:{b'|txy5^>i!'i, 

[0 2 2 3] 02 7 (C) lrtt*SM-C#Sn^Jf^»ft 
Stt^^^SnS. TTib^, 02 7 (B) izmfiX.^ 

f>m±mtLro>s i» jBi 1 5s»*rsc 
tfcioT. yesii&Sfri 1 3±\zi^&mii^*):j> 

20 )^~\zmmif&nx, ox;\-±mz. ±m9uzm^ti 

[0 2 2 4] zvvx^i=>nit^mfiS^u> imi^m 

[0 2 2 5] ©- (4) *IE9]©¥««t&»®fffi:* 

}*©m 6 ©ffisegicrsviTKig-r-s. 

[0 2 2 6] a*, CCTH. S iSffi©^r&*?lH 

a? [0 2 2 7] 02 8 (A) -02 8 (C) li|gl©^JS 

[0 2 2 8] 02 8 (A) tt^rJ;5(r. iff. S 
IgfiStgSfflSLT. ■?-©^«5i&^?LHfl:L.T#?LHS 
imiSgSISl 2 li:-r'&. )S'<r©^gj£lc,}:D. Xlf 

i^ai 1 2 2 imm-i>. s i sse. wA.«HFSffi 

?LSS 1 net. ^i^as i 0^et2. 3 3 g/cn' (tit 
^X. ^•©S5SSHFSffi««!&5 0~2 0?«lrS:fl:S 

«? -frawt-cieaii. 1-0. 6g/cB' ©«BC«fl:S 

rowans lltt, Sji«^ft 

gsog©?L**s^^ ns. 

[0 2 2 9] J*:IC02 8 (B) KsSTi^JC t>5-^ 
© S i S« 1 2 3 $M3t UT. -^©SliiClgiHk^r 12 4 

f£b:&»fts 1 2 s^sit. ^leetn^ 1 2 4 

-:7s tS«%Bi^Dt7(t-&. l&R«12 4a. Si©ieft 

5» ft. KftSfttt. Kfls3'>i'ji'«*<3iffl*n5. ii©» 
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2 5 Jgt^6(};:!:fil1ifg-7 j^^¥i^A@ 12 2® 

[0 2 3 0] ^*:IC02 8 (C) ic^-riplx. *?LHS 
1 SSI 2 1 ^:^%m(OJiy^>ifm\zmvm\t/oti> 

^■a-j^iSTs. 02 8 (c) e7|:^WT#e>ns¥«^t: 
s»*«*sn5. ieiR«j 1 2 4, ikitm 1 2 5 s^hLfc 10 

ftmnstts i ^1 2 2iii^mz. vp^i^-\zmtaifs 

[0 2 3 1] r5UT#6nfc¥««:S*ta. ISiR^^W 

[0 2 3 2] £(T. m2CD^|gSgm^$BIS&#aaUd: 
[0 2 3 3] 02 9 (A) ~S2 9 (D) ttlB2©^JS 

[0 2 3 4] 5ferBI2 9 (A) fca^StlSttKa*©* 

Si£«i 1 3 1 ±\zispfffi^iRmis 1 3 2 ^mm-z. % 
tt. ps!s miieaiE«i 3 l©^ffis:^^^>'S'f:^■ 
>aAbTNi!mitss® 1 3 2 ^msstrr^. 

[0 2 3 5] iJclC. 02 9 (B) tCa^SnsmilPieS 
i ^ig^mfi 1 3 1 S:XS<i: DHFS%£ffiV);^ISffi{i: 

(D*?LHS 1 m\i. ¥^as I ©««2. 3 3 g/cB' 5(? 
ICit'^T. -tooffiSSHF^S** 5 0-2 0X^36 
•ftS-a-^iCtTffiKl. 1~0. 6g/cn» ©«Hir3E 

[0 2 3 6] 02 9 (C) fc^TiaC. 30S 
1 S«[ 1 3 4 €ffijtUT, '^-QSWtCtfiiRljjl 1 3 5 

&6l^li 13 6 13 5 ^m-:} S 1 £ 

iRl 3 4*W»3t)(t*. -troafc, #?LRS 
SMcxyg^^y^EJcgL, miAj-ri>Z.b\Zii'oX, 40 
^aas 1 ©*€iES)»SiE;fl:^xs/5'>'i'UT»»«i 

[0 2 3 7] 02 9 (D) iC(i:4c%9lT^en2¥^ 

S«!fi<a«$ns. Kfi:)il 3 6, tmmi Z^^ithtc 

mkti^m. 1 3 4±icjgatt*ii"j a >>>xA-tN^ 

^'Jt^ieaS iMl 3 2«t¥Sl:; 

nr. -^xA-^^tfc. ^wmzT6}^^ni>. 

[0 2 3 8] C5bT#Snfc*W#S«»4, »lik»« 

so 
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[0 2 3 9] skkit. ^^n^^n^mzamm^mai 

[0240] 

(l^liM 1 ) S i 2 2 ±M-S^B(:> filSft; 
^ICit). ^TIKS iS2 ISSOAin (ta =5 0/i 

m) mm^it (0 1 (A) ) . 

[0241] Hffift:<a«frBfitTOt5 

[0 2 4 2] SlJn*£E: 2. 6 (V) 

mSEffiffi: 3 0 (rnA'Cm-') 

^m^M&WL: HF:H2 0:C3HsaH =1:1:1 

^m: 0. 4 mm 

*?LeS iroJP*: 5 0 (wm) 
Porosity: 5 6 (X) 

-e©^. s i /wisfi s } } «iis©s«is 4 9 

%HFSJ«-CS*?X^/5^>yUfc. 3 3«-S^{Ctt. 01 

(B) ic*-ri5ic, misas ii^fttj&^xyf^^ifan 

T, ^HS i lia«!X-y5^>i^$nft. 

(S^l£^2) %!gSS iSISS 2±M-ffilC. ISS^b^ir 
5fe3t6, #D>S:¥l^jftffil. 0xl0'»CB-». 10 0 
tfmnill!i©;^h7-f >^IC'f:t>ttXl/fc. 02 (A) 
\Z^tiiv\Z. ffiffiftEJlCiDlOOtimWUI (bs = 
10 0 mm) T 1 0 0 /imffi (a> « 1 0 0 « m) ©X 
h9'f:/«©#7LHS 1 3 1*J>*l<im (ti 
m) JgjaU/t. 

[0 2 4 3] l8ffiftJ«*miKT©ta DT»t.fc. 

[0 2 4 4] 2. 6 (V) 

HiifCfeft: 3 0 (mA-CB-') 

mWtim^: BF:H>0:C2Hs(H =1:1:1 
#afiS iO»*: 1 (tfm) 
Forosiiy: 5 6 (%) 

•5-©^, (*?LMS i Z^HSSS 1 ) «ig©S«*4 9 
?gHF^iSTS^X-y9^>yrs. 24>««Cttv 0 2 

(B) jc*-rj:^»c> milgss ifewxy?^>i^sn 
■ficao. ittsiRxy^^^ysnfc. 

(SI«W3) #lfeaS 1««4 2±K> CVDSfci 
D. #l3as i 4 1 & 3 (U4 =3 Mm) mfStVTc. 

(03 (A) ) . 03 (B) »ca^-rJ:5Jr, #«fas 1 
4 1©^@S2Mm (t< =2 Mm) KSftjSlCi: 
t), ^SS il4 3tC^^Eti:fc. 

[0 2 4 5] BiteflaK^msa h®i:5 DTft-^fc. 

[0 2 4 61 WJPam: 2. 6 (V) 

nWSSl: 3 0 (mA'CB-') 

Bfifly^gjaE : HF:&0:C>B60H =1:1:1 
^flS l©j99-: 2 (tfin) 
Poroslly: 5 6 (%) 
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•toa. (^nn s i /^iies s i sd tm 

\z\t, 03 (C) \zmr^v\z, ^feSSi*it^*«S 
fis 1 ifiX'y^>ifitvr\t&r), ^MAS 1 ixvf- 

0. ^jgas i 5 1 S3 tftn (u « =3 wm) J^^T 
5. ^HBSkS i 5 l©Sffilr. l®ffift:jS»CJtSt%, 
>S¥*^iSlfi|l. 0X10i»CB-«. 2 0wmmHi®:^h 
^•f :/tt»C'f^>ttXl/&. B4 (A) fc*-rj:5»c» 

ffi^bl^ttiO 2 OMmr^Hi (bs =2 0 wm) •C2 Om 

miB (as =2 0 Mm) OX b^-f :/tt©#?lSS i & 

JUS 1 tfin (t( = 1 /tm) Jg^Ufc. 
[0 2 4 7] SmfiE^ftemTOt^ 
[0 2 4 8] Hlia«JBE: 2. 6 (V) 

etiit^K: 3 0 (mA-CB ») 

EP:H20:C>H$QH =1:1:1 

^MS 1 Off* : 1 (wm) 

Porosity: 5 6 (%) 

•f-O^. (^ff S i S 1 S i) Mifi 

tctt. 04 (B) lc^TJ:5»c. ^leSfS i*J;t;m« 

(*S6fiSl 5 ) S 1 Sffi 6 2 ±M-®^SIC, l®ffi{b 

m) J^CKUHt (BIS (A) ) . 

[0249] mmit^n^mmyo) 1 5 o 

[0 2 5 0] Wilms.: 2. 6 (V) 

®R5BK: 3 0 (mA-cn-*) 

ISSIbcSSS^: EFrHiOrCiHsQH =1:1:1 
rnJIS: 0. 4 (^lai) 

#?LIIS i : 5 0 (/tm) 
Porosity: 5 6 (%) 

0 5 (B) lcSTJ;-5tr, WvXh6 3S1 OOamia 
Rl (b« =10 0 /xm) T 1 0 0 Mm48 (at =10 0 
ittm) OT.h^^'^lZAi^'-Z.yifLlt. 

[0 2 5 1] -eosi, (^?LHs i/#«sas i) «ljg 

©»fi*4 9 5iHFSatTS«Xs;^>i^L«:. 3 Z» 

mz\t. 06 (A) c^-ridic. ^u&simifix 
y^>{f^*irizmr>. #?lhs i»Mis?xy9^>ya 

nfc, fts^it, i^'jxh^m^Lft (06 (B) ) . 
m^me) mmmi\zmixy^>ifmt:4 9%^ 

»tx^;i'7JI'a-;i'tOiB^« (l O : l) KftAfc 

sj.9vmmii twimzi^rxy^yif^n^-ifz. 
Littz^x-j^>mm.2'i^^mz\i> 01 (B) 
ic^fi^c, #^as ifcwxs;?>i^gtnrtca 

D. #ISIiS 1 SXy5^ • X Ky:?'©#»tUT, #31 

Rs 1 \misixvf-yifit\it. 
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(Mmmi) *JS«^2»Cfc{t5X-y5'>J'ffi€:4 9X» 
KtX5^;V7;l'3-JUi:©ig^ffi (10:1) iCf^At 

tnmzi,xxvf->tft:nn.-oit, -t^ 

(B) ir^fi^i::. ^iieas i/tWxu/^^^if^tti 

(*JS«8) ^IS«!13lC*Jt«Xy?->i'«*4 9X* 

Ki:x9^;i'7;i'3-)l/t©S^S[ (10: 1) tCf^Afe 

w^%%m^t.^mz\yXxv^ly{f^n1^^D1t. 

10 \y1thZ.:bXv9>tf^mt. 3. 4»airJ4. 03 

(C) li^-Ti^tc, ^iieas ifcJ;t;#)iSSS i*sx 
y^>ifin-r\z^D. ^f^&si^xv^-xhy:/ 

(Mmm9) m&m4\z^ifixy'^>tfm^*9%n 

^tX^JVTJVu-JUtom^tSi (10:1) IcftAfc 

&j^mmvi4t^m^Lxxy^>{f&n^-3i^. ^-3 

UttJ:5Xi/9^>JfB8J&«. 1. 7i^acB. 04 
(C) ir^-fi^tc. ^i^SS ifeitxmilgss i*»x 
s^9^>i^$n-f fc«0, #3LHS i \iS.nxy^>{fi 

20 nit. 

(I^1S«91 0) ^t5«f!S(C«(tSX:y9'>^«&4 9X 

*Ktx5^;i.7;i'3-;i't©g-&S9t (i o : i) »cft^ 
it&.9v^v&m&tnmz\yXxy'fy!f^nis.oit. t 

3bfciC5Xy5^>irpBS&«, 2 95>«fctt. 06 

(A) (C*f±5(C, SM^§,S imi}^Xy9>tf-&n 

ir\zm, *?iss i\t&iixy^>tftiti7t. 

\Z. VVT.h'&f^blt (06 (B) ) . 

mmm 1 1) mt&n i (c«(t«xs;^>^iK&4 9 % 

^Rt]®K^fc7K^7lci:©ji^at (1:5) 

30 \t^mmit^m\t\yxxy^>irifffs.^:ni. -^"iiy 

fttC^Xy^>{fK16». 21»WZ\ts 01 (B) 

\z7^rxv\z. M^n^s m\wxy^>iftnr\zm 

0. *i!SSS i*Xy5'-Xhy:/©ttl4i:UT. #t?L 
HS 1 tiSJ^xy^^^i^snfc. 
(HJiSW 1 2) ^012 fc*tt«Xy5^>i/jSS 4 9 ?g 
^KtiiR^fc*S!l7lct©}g^a? (1:5) IcftAfcK^I- 
ttllJS«BJ2tl^«CUTXy9^>'i'£ff&ofc. 

&tii;5xy?>i^iB»«, 1. a^^acfi, 02 

(B) lra5fJ:5C> m^S im-fifixy^>ift^tl 
40 -rtcaO, ^?LSS ltti!iRXy5^>if*n&. 

(HJSfiSJl 3) *J£W3fc*Jt5Xs'f'>ySES4 9X 
»Ki:ii»^l:*«*t©Ji-&JK (1:5) IIftA.fe£t^ 
ttlllig«»|3i:ra«ttLTXy5^>i'S:ff<c-Dfc. ^-5L 
fctc^xy^^i^Wi&a, 2. ei^SlwB. 03 

(C) iriRfiiK. **lfts i*J:i^i|ittfts i*tx 

iDmt\yX. i\tm.xy^>tf-&nit, 
mt&mi4) ^mm\z^n^xvf->ifm^4 9% 

»»i:ja»fl:*«*tOjB^}S (1:5) tCft^fcR^V 
50 ttS^lS«54tRttlCUTXy?^>i^Sff&ofc. -t-iL- 
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43 

tilt. 

(*i6wi 5) ^mm5iz^\-f^x-y^>ifm^4 9% 
^fktmwt^TKmTiitnm^m d : s) \zi^^tzm- 
MMnns tmmzvxxy^>!fiifu.-:)ft. ^-^u 

1ttCZXyf->{fWit»* H6 (A) »C^r±5lC. 

mess I fcWx5;?>i'5nTcst). *3iHs i 

(H6 (B) ) . 

(Mmm 1 6) 1 l'*5»t5Xy5^>5^jKS4 9 

^Ki:xg';i/7Jka-;VtiaKft*3fl*t®S-&fat (1 
0:6:50) iUfc£tWa. IIJS0!1 1 tl^mfcUTX 

2 6^^^ice. HI (B) (rsf<k5ic, m^as 
1 fcwxy^'^'i^snric^o. J^itess i sx-/3^ 
• ;^ hy:/®a»i:UT. #?ms 1 tta«xs^?>if 

%mm2\z^\rfi>x''j=f-y!fm^A9% 20 
^Ktx9';i.r;vn-;i'tjaKfl:*Jtl*i:oS'&at (i 

0:6:50) tl/fcH^B, Sllfi«2tKfiltUTX 

1. 43^»l'tt. 02 (B) lC^-ri5»C. 
S lfcWX:yf^>if3nrJ:«t), #t?LHS IttaJR 

x-y5^>y$nfc. 

mmffils) mmm3iz:^»?>xy^>ifm^4 9% 
^sttx^}V7)vzi-)vtT&m{t7iim*.t(Dm^m (i 
0:6:50) tvftpjsfya. mt&m ti^iai\zvxx 
y^yif^nri-Dt^L. ^^^vtzt'^, xy^>ifmti^ so 
a. 2. sij'Siictt, 03 (c) ic^rj;5ic. 

{mnmi9) nnm4izmi>X'>/^>{fm^4 9% 

m«ibx^ji\^7iU:i-)VtmL{tJii»yK.t<om^«i (i 
0:6:50) iiUfeK^tt. Slii«f!l4 tW^KLTX 

a. 1. 4ij-actt. 04 (c) ca^riitc, 

s liJit^^iess iAtx-;/g^>i^*nrfc«o, 40 

{.%mm2(i) mm5\zm^xv^>{fm.t:4 9% 

»»i:xgp;pr;W3-Jl'ia86fi:***t®fi^» (i 

0:6:50) t\^1tm\i^ nwi^tnmzhxx 

«. 2 8«-ai::e, 06 (A) «tsas 
1 fc*tt*<x<;;?>yifnff'«r). #?LJis 1 ttSJRX 

y^>!f^nrz. &mz. i^-:?7.h^»^vit (06 

(B) ) . 

(^»W2 1) ^ifi«ltC*lt5Xy5^>i^JB[S;ty7 50 



4$5l¥6-342 7 84 
r-F»» (NIU F : 3 6. 2X. IIF : 4. 5X) 

Ctt. 01 (B) i:^-rJ:5fc, ¥iBSS 1 ^Stta^x-y 

5^>i^$n-ricSD, *iies.s i«x-y5^-xhy:/o 

(Ilte«»|2 2) ^iStf12 fC*tt5Xyf^>i^jKSA-;/7 
y-H*» (NH4 F : 3 6. 2X, HF : 4. 5X) 

l-ftAfcfi^tt, ^SSW2 tlW»trbTX«:/9^>i^<£ff 

tt. 02 (B) fca51-J;5C. mm&S ilHWXy^ 
>yan-ffcSl5, *?LHS i ttS4RXy5^>i^Sn 
It. 

(^mi2Z) mMm3\Z^if^Xy'}'>ifm^ny7 
r-F»» (NH4 F : 3 6. 296, HF : 4. 5%) 

\zR^it^mt. mmms tmrnizLxxy^yif^n 

KB. 03 (C) K*-r±3fc, #ISilS l*J:tX*lfe 

i *iXs/^>5''3ni*lcSf3. ^leSS i &X2;5^ 

(lllg«I2 4) ggJfiW4fc*tt5Xy5">i^aESA5»7 
r-F»K (NH4 F : 3 6. 2%. HF : 4. 55g) 

\zKxitpjj^\t. mmi4tm\zLxx''j^>ift:n 

K. 04 (C) iC^-rjc'SlC. ^^SS i *J;UtmiBS 

s idtxs'^^^i/sn-rtcaD. ^hs iJ4a«?x-y 

(*»fi9I2 5) mi6m5\Z^»iXvf->{fm^/'^tr7 
r-H*E (NH« F : 3 6. 2%, HF : 4. 5%) 

(cf^^fcfiwi-tt. ^mi5tnmzvxxy^>ififT 
ftoft, Jt^hittZL^i. xv^ymmt^ I9»a 

(Ctt, 06 (A) tr^fi^JCv ¥ifeilS 1 fcWX-;; 
'f->if^iXf\zn^. *?LHS lttS«?Xy5^>if4n 
fc. JgaiC, l/S?X h*|SS8* Lfc (06 (B) ) . 
(SIKW2 6) Slffl«lfc*lt«Xy9^>'i'ffiSn5'7 
r-H»etx5';W7;i'n-;Pi:eDii&«[ (l O : i) 
CftAfcK^li, 3liS«'Jitl^«KL/TX5/9^>i/'<&fi 
It-olt. ■e^UfciJ:?. Xy^>i^HJ6a. 2 1»a 
irtt, 01 (B) IcSt-Ti^lcmfeSS ii^£»t*tx-y9^ 
>i^Snr»C«D. ¥efiS 1 i&Xy5^ • X 
»tUT, ^HS 1 \imKXv^>tftti1t. 

(MmmT) ^mm\zis\-t^xy^>ffm^)-^'yy 

7-mWiLx^)V7i\^^-)Vt<r>U'&W. (10:1) 
\zVi,k1t&JV\t. *teW2tN«llrbTXy5^>i/*ff 

tt, 02 (B) »csfA5i-^«gfts ifcWX5/g^> 

(Sitt0!i2 8) mi&m\z^n^xv'^>!fnt.t:nvy 
7-F#»tx5^;i'7;i'3-;i^t©ii^»[ (i o : i) 
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\Z\t, H3 (C) Ca^-r^iJC^fefiS l*5<kt;¥ite* 
S i*«X?;?->if$nrc«D. ^JSSS 1 t:Xv^' 

nfc. 

r-H*Ktx9^;i/7;V3-;i'tcoig-&ffi (i o : i) 
tt. H4 (c) ic*-rj:5fc#iisfis i*±i;misss 
mmmso) sijsw5K*»t«xy?^>if«ESA->/7 

T-H»Ktx5^jmW3-;Vi:©?i-&ffi (10:1) 

tett, B6 (A) tes^fiifc. *l$fts ifc'wxy 

^>i^an-ftcsio. #?iss i tts«ix-^^>i^$n 
■ft. Stmz, ^-;?;^hSK8*L/fc (06 (b) ) . 20 
(S6JBW3 1) HtSWlCfeltSXs/^'^ifiacSA'-y^ 
r-H*KtjaK^t;*J!l*i:Oii^«c (1 : 5) \zR^ 

rz£k!^\i. ^mmitmm\zbxxy^>ifi:nfs.o 

B 1 (B) Ka^i-J; 5 \zmi^& S 1 mifiXy^>ifi 

T-K*Kt3aK^k*l^7Kt©Ji^jS (1:5) tcf«;l 
H2 (B) Ca^fi^fc. miSftS lfcWX2/g^>if 

mmmzz) mmm\z^\i^xy'3'>ifm.^nyy 

r-H»Ka:j8Sft*J!l*t©Ji^« (1:5) fcft*. 

it^j^mt. m&mzt^mzhxxy'j'y^^fiitr) 

fc. ^-ibfctc^. xy^yi/mm^. iOS>ac 

tt. 03 (c) fc^-r±^c#iiess i*±t;*isss 

imi>iXy^>if-iitX-riznt). ^^^^Sl^Xy^ 

(.mmms^) mnm^\zmixy9->trieLi/^yy 

7-mmtmmit^m^t<Dm^«i d : 5) tc«A. 

&£ili1.>±. l5JS0lJ4tR«tCUTX<y5^>ifS1tJio 
fc. ■?-5UfctC5X?;^>i^BBm Sl^Ctt, ISSI 
4 (C) C^TJ:5C. ^leSS l<5J:D:*i^as 1*^ 
Xy^>i/itvfizm, ^SS n±S«iXy9^>i/ 

(lli£W3 5) S^lfi«5lC*lt4Xy9^i/ifja[&Ay7 
r- H»StjaSlft*«*t©ii^fflC (1:5) icf^^ 59 
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fcfit^vtt, ^mm^tnmzhxxy^yif^ntto 
ft. ^tLittz^xy^yifm^^ 9^imz\t. m 

6 (A) lCS^1-<fc3»C. #l^as ifc*Wx<y5^>ifS 

nrtao. ^-uns i\im^xy^>iftinit. 

\Z, P-:^XhSKJ*bfc (06 (B) ) . 
(SIJ6M3 6) leJSWl t*JtSXy5^>i^acS/ty7 
7-H*S (NH« F : 3 6. 2X, HF : 4. S%) 

tx^)i'7)vn-)vtmmtyii^7S<-t(om^m (i 0 : 
6:50) \zi^^ftsm-n, ^mmitnmzhxxy 
'f>ift:nu-Dft, xy^>^mm 
ft, lo^ftcB. 01 (B) »ca^-rj;5fc, musas 
ifcWxv/^^^i'snricaD. ^ieas isx>>5^ 

(*ligfi'J3 7) |l!S«a|2»C*tt5X»;9'>i^»t«A*5/7 
(NH4 F : 3 6. 2%. HF : 4. 5X) 
tX=f)\^7)\^n-)VtmLit*.ilk7^t<Dm^i6i (10: 
6:50) fc*t^lfcJEW».f4. *18W2 iRIflltLTX-y 
if ^ff fS-oTz. -^oVfttC^. Xy=J->^m^ 
6|J>ftlCtt, 02 (B) \Zn^r^^\Z. m»SaSi 

fcwxry^^vi'snrtjso. ^nsw-ismxy 
{•^mmzi) ^mm\z3s»^xy9>tfm.iny7 

7-Y-fm (NH4 F : 3 6. 2%. HF : 4. S%) 
ix5=;l'7-«'3--rt'iiaK^t:***i:©S^at (10: 

6:50) ic<t^;iewi-tt. ^mmz tnmz\^xxy 

^>if^nfi.-o1t. -tibfctC^. xy^>ifmtd 

ft. i2)g>ftica. 03 (c) (c^-rj:^(c. ^tsas 

i^^zfwm^s iti^xy^y^^nirizm. ^^sk 

^ i^Xy^ • T.Vy-^OMmLl^X. ^^LHSittM 
l?Xyf->ifSn&. 

(^!6«aj3 9) Sg}SW4lr*ltiXi/?>i/«K$Ary7 
r-H»K (NH4 F : 3 e, 2%. HF : 4. 5%) 
iX5^Jl'7;U3-;PijaK^b!k3tl*i:®S'&l9t (10: 

6:50) ic«*&K*i.tt. mkmt.nmz\^xxy 

^ > if ifrfi-:) ft. ^^Lftt^^. Xy9>m^ 
ft. 6|^fttCB. 04 (C) \Z7i(t^^\Z. ^n^SX 

*i:u;*«tss iifixy'j'>ifiixir\zm^. ^hs 
um^xy^yif^ntz. 

(MUViAO) ^m^5\Zii\^^XyJ-yifm^ny7 
7-K*K (NH^ F : 3 6. 2%, HF : 4. 5%) 
t.x^f\^7f[/:i-f\/tim^1lit.toi^'^m (1 0 : 

6:50) \zvi,xftm-\s.. %m.m5 t.mmzhxxy 

'f'yifiinfirjft. -tiUfctC^, Xy^>{f9iilk 
ft, io^ftlc», 06 (A) i:^-rj:^ic, iijgfas 

itzm^xy^>{ftn-r\zm, #7lhs i>is*?x 

y9>{f-irLft. fiftC. U-;?XhS:i»3cbfc (06 
(B) ) . 

(SIISW4 1) 2 0 0Si'D><OiP«i&J#-3fcPS (1 
0 0) ¥ISaS lS£$5 0%<I!)HF^»[<fi:«V>T|i| 
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ffift;)«*ff-3fc. C©»0««ffiffitt» lOOmA/cB 

n.-C*0 2 0 OSi'DXO^^-Srl^ofcPffl (10 0) 

[0 2 5 2] KPS (1 0 0) *?L!HS lSfi±fcMB 
E (i>-f»Xfcf^'+i/- : Molecular Beam Epitaxy) S 

Kit), s ixb:^'*>'v;veso. ssi^n^-^fi^ 
jafiE: root; 

JE*: IXlO'Torr 

0. 1 Da /sec 

8 OCX:, 0. 5«fWl)nj|ft-r«);ii:CJ:i3. i^«©S« 

[0 2 5 3] t'^XtCVDSKAoTS 1 s N* S 
0. lumJtffllxT. W»3*t)1i-;t2ttCDa«SttfiU 

fiS 1 «X^»9=^-7Lh^>:j'©»<SftUT. #?LRSIS 

[0 2 5 4] 3f#?LHS im<SS®RXy5">i/^IC& 
Vif*Xs;5';/ifi^l4, ««>Tffi< 7 8^>«rfe 5 0 

tt«.Xy^>i^g (S+:i->i/'Xhn-A) tt5lffl±« 
aTfr-6BIW«^T»5. Tft:te^, 20 05i'n>© 

[0 2 5 5] a3i«^ai«isicj:^.rf®i^3S®iem> s 

(SlltW4 2) 2 0 05i'D>'©JSt*S^-p&PS! (1 
0 0) mieaS i*«^5 0?«®HF®iflt+lC^V>Tffl 

ffifl:js*fTo&. c©RF©mss?fimi. loomA/cffl 

n.T*») 2 0 0 Si'OWjfC^^^o&Pfe (10 0) 

s i^&±mi. 2 4ij-T?^?LH^snfc. KPS (1 

0 0) *?LSS lSfi±lw:/5XTCVD}tfcJ:D. S 

tt. OT©i:*"3T*5: 
i37.: S 1 

lOOW 
aS: 8 0 0t: 
JEE*: IXlO-'Torr 

2. 5 mi /sec 
COXt:^'*->*;HB©afflK?t4t9f»€:«tfc 
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5 0 0iCjlEjat:ttfl:X^©»'5;W9XS«tStt*a$>t)-B-. 
KS»Ba>l''r4 5 0*0, 0. si^mjDSft-rsiitKJ: 

[0 2 5 6] T'^XvCVDIfeltioTS 1 . N4 * 
0. lMm«ttLT, llfil3*t)-&fc2fe©»«*«aU 
T, #?LSS«±©e^fcK©*SEJ6tt'f^>Xf5=-> 

[0 2 5 73 *©«, KK0-&t)«&SfiS:4 9 
T}ft»Ufe*te.SlRX-y5^>i^Lfc. 7 8i>mCB> ¥ 

itf igiis i®ii:it*txy?>i^^Enrt«o, mts&s i 

[0 2 5 8] *#aHS i^i|iSS©KX'y5'>i^ffiJcfc 
VsfSX-y^^i/JfiaEB, ffi*T<£< 7 8^^^T'&5 0 
:f>i^Xhn-AKT-Cab»}. ^3lH)B®X-y^;'i'ji 
gi:©S*iH:«+©HSjKJilC'&^lx. 
tt-5Xy5'>ifa (jR+:t>i^XhP-A) tt*ffl±« 

at?*5i8iiP«'>T»s. rsijj-fe. 2oo5^n>© 

(5llfiW43) 2 0 OSi'n^WJ^^.SJ^^sfcPS (1 
0 0) ^i^SS lSfi4 5 0 5^©HFSjRt}5{C«l>TRi 
ffi'fi:i3cS:fTo&. r©^®S«lSfitt. lOOmA/cB 
» Trfcofc. C®B$0^llHflafi*l4. 8. 4<tm/Bi 

n.ra&t) 2 0 osi'n>®)?;^?£^-p&PS! (loo) 

S 2 4i^-C^e^fcStl&. RPS (1 

0 0) ^tJLHS iS«±fc/X'f7XX/^y^'-ttm: 
S Ixtr^'+i^Y^mSl. 0 5i'n>fflciiJSEfi3 . 
3» «a*frt4. OT®a:*>3-Cife« : 

RF^tSft: lOONEz 
iiSJiil^A : 6 0 OW 

iiS: soot: 

Ar;i!JXE*: SXlO-'Torr 

i^-y^mWUTT.: -2 0 0V 

mmWUTT.: +5V 

^IC, C®Xli^'+>"V.'H©SffilC3tWe!£«U& 

5 0 o\:i&ai:ti:<bA®ft-&#9xs«&Sft»bi^. 

40 K«3?HM"t>T4 5 CC. 0. 5«frailDiit"*CtKJ: 

[0 2 5 9] y^XvCVDffiCJzrjTS 1 . Ni S 
0. 1 Mm^aUTv tet?*t>■^i•fc2^^C®S«^£«fiL 
T, ^^?LSS«±®Sfl«®**Sl£:<4'f^>xy5^> 

[0 2 6 0] ^®«c. I^O^:b«ft:S«£4 9%^St 
t?«J^b^i«t6S«lX5/^>i/bfc. 7 8^«Ctt, ¥ 

iBas iS7£it*^xyg^>i^*n-ric«r). *«iis i 
55 iixyf-ytrtstu ^K(Ns«n&. 



-597- 



49 

[0 2 6 1] #^?IHS i¥teS©Kxy?>i^J$lcfe 
^it^Xy'}'>{fmt\t. S*Tfi< 7 8iJ«-t?t> 5 0 

^i:t^mmm^rs£>i>. rati*,, 2oo5i'D>ro 

1 . 0 in®J?*.&}$o&#il6SS i ja*t?g^T^fc. 
[0 2 6 2] SI. N4 S©ft*3D»;:, 7tJll/ 

(SIIE«!I44) 2 0 05j'D>©JP*S}#-3fcNi! (1 

0 0) #i!eas lSffi^£5 0%©HF^*(C*5ViTia 
ffiftfiKSffofc. C©^©SSSffii[»i. 1 0 OmA/cB 
' Ta&t>fc. c:©P#Ol^3LSIfl:)*flEtt, 8. 4/im/ii 
n.T*»)2 0 05i'n>OJ![»56»t)itNS (10 0) 
SiSffi^ftK. 2 4^^17*?L®fl:3n&. KNU (1 
0 0) #?LHS lS>E±tcffiffljSfi}i(cJ;0. S ixtr 

B. KT©t*OT*i : 
iSH: Sn 
^SfiS: 9 0 012 
iSfiSHSl : H2 
figfiWM: 2 04^ 

c:©xt:^'*->-v;ve©^ffifc3i£^S€:lsu& 
8 0 0'C£]Zit;:t)c{l:XK©»«3Ef9xS£&£4aftt7«. 

K^#HM«t»T7 5 Ot;. 0. S^tffllHIllft-rSwtlCJ: 

[0 2 6 3] :^9XTCVDSICJ:oTS i s N* * 

0. 1/imJtfSbT, ft!iD*fc-ti-&2!S:OS«S:aHU 
T, #J?L^Sffi±©afl;St©*^S«tt'f*>Xy5^> 

[0 2 6 4] •¥■©». ettl3^«3lt;&S«i«4 9 9£»B 

TffiifU;^*»^S«?X-y5">i^bfc. 7 8i>S^tCtt. ^ 

tefis i)iy2»tA*xyg^>i^2^nrtcSD. mjsss i 

*Xy9^ • Z hs»:/©«1Sft UT. ^?L«S 1 splits 

[0 2 6 5] *^?Las imjsa©Kx2/5^>i^«ic& 

H-r*Xy5^>J^iSStt, ffiJe)T<S< 7 8i^a-Ct) 5 0 
:i->y;^hD-A6lTT»»3. #?LH»©xy9^>i'a 
St©SJiJtli+©H«£A±{Ct>«L. *^?LHSlCfe 

mT#5lfiW«^T»5. ffe*?^, 2 0 05i»D>© 

[0 2 6 6] *fc. SI. ®©f^*?r){C. 7trx>/ 
>f7yi^;5^?6|ft«Ufc«-&»C'bl^«©3»**^»0, ^ 
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K{bSnfcS iSK©*-S:5Sife:lcKJ*Lft/5:. 
(5IJfi0'J4 5) 2 0 05i^D>©^*=£«fofcPS (1 
0 0) WitS&S iS^&S 0X©HF^>t>(C:6<'^TRI 
tf'fbhlt&ff^^. ^©l^©%i!8ieS». lOOmA/cB 

[0 2 6 7] ^©^©^aSftiia^B. 8. 4«m/iil 
n.T;»0 2 0 05i'a>'©ff*Sj$ofcPS! (10 0) 

S iSS^^J^tt. 2 4^>T^?lg^bSnft:. SPS (1 
0 0) ^aSS iSfi±lr«JEECVDj£lCj;D, S IX 

V-T^HT. : SiH* 8 0 0 SCCH 

>J : Hj 1 5 0 U hJl'/miD. 

fS:S^S : 3. 3 na /sec 

jjcjc, c©xi;^'*>'^;i'H0*Et3ie^esjiufc 
ot;. 0. s^KinlRkt-iJitfciO, W«©S«li. 

20 [0 2 6 8] T'^XTCVDftCioTS i . N4 S 
0. ltfm*)»UT. «;"P»toii:&2R©S«SttBU 
T. #?L!aSS±©S(blS©*SRJ6:tt'fsr>xy9^> 

[0 2 6 9] •€■©«, Ka!lD-&t)«&S«*4 9X»e 
-C}ft«ib&;><&S*JX>;;5^>ifU&. 7 8^>S^lca. * 

[0 2 7 0] #*5LHS 1 mi!iSa©RX'v9^>i^ffi>tfc 
St©S»5H:tt+©HSei±tCt>Mb. #^?LS1IC* 

s-r#5KJS«^T*-&. -r^st)^. 2 0 05i'n>© 

0Mm©J$*S^^fcmJSas lB*lJg«Tfffc. 
[0 2 7 1] V-X3tfXtl/T. S1H» CIj SfflW 

*«, ^7LMS1glc4$*/ilii*Xy5^>if#ttt«i^4n 

(SI»«I46) 2 0 OSi'D^wff^S^o&PS (1 
00) S lS«±t'CVDj£tJ;»J. sixi;^'+->v 

)His 1 5 □>fixs$-a-fc. fitT©t* 

: 

Sl£:^XiSfi : S I H> C 1 i 1 0 0 0 SCXN 
H. 2 3 0 U 5^ hJl'/Bin. 
lift: 10 sec 
m:fj: 7 6 0 Torr 
£17 1^^: 2 Bio 
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Z.O^fS.'S: 5 0%(0IIFiSIS>1>tr:&V)TSBtt{blE£$ff-9 
fc. r©^®€«EffiS«. 1 0 OmA/cn' rUb-ofz. 
X. rCDKr®*?Lfi{taffiB. 8. 4 tfm/iiiD,Ta&0 
2 0 0Si'D>©W*4»-3fcP<8 (1 00) S1S% 

IBffifli^Ttt, PS (1 00) s i S«o**^^?LKfl: 

[0 2 7 21 j:©Xtfi's*'*>¥;WB©«1ff«CJt* 

ffla'fpaoo'c, 0. sf^Km^n^tizi^o, m lo 

10 2 7 3] :/7X-7CVDSCJ;oTS 1 s N* ^& 
0. 1 MmltWbT, lfit3*fc-ttfc2«COS«S:tSEffib 

[0 2 7 4] -t-rom, IKait)^t)ti-fcSffi«r4 9 

j^as isfcWxry^^i'anTfcSD, misas i 

[0 2 7 5] *#7LilS l#i|gS©KXs;5">ii^iRC& 

ti-r5xv9^>i^ii«ti, ffi*Tffi< 7 8»ai-cf> 5 0 
tfsxy^'^iffi (Sc-hi->{f7.ho-A) \imm±M 

[0 2 7 6] 35ati?'Sa^lt<k-5»fWgSOie«. S 30 

(llffiW4 7) 2 0 05i'O>©j?;!»'€:}$^ft.PS! (1 
0 0) S iSffi±lCCVDS}CJ:D, SiXtf^^^v'V 

0 . 5 5 D mmmt^ kt® 

S«;3!f;^liiEfi : SlHiClj 1000 SCCM 
Hi 2 3 0^) 'J hJU/nln. 

met: losot; 

£EA : 8 0 Toff 40 
Itm : 1 Bio 

Z.O&iR^ 5 0X©HF}SIS<1>l:«V)TllSfl:iS«fTr} 
It, i©l^©«iS{af*tt. 1 0 OmA/cB» -Vhrjlt, 
X. C®l^©#^?LMfl:aStt. 8. 4 am/Bin. 
2 0 0S.i/ay<D»^i^-orzP& (.10 0) SIS« 
2 4#J>T^^?L«fl;Sn&. Witb&iiKCO 

sgffi«-ptt. pm (10 0) s ! ss©?».*t^?L«fl: 
sn. s 1 xt;5'+->-<';mctt«ft;*t&;i>-3fc, 

[0 2 7 7] JfclC. £©Xi;^'*->'^';HB®«ffiK3t4t 
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Sftif>-C8 0 0t;. 0. 5N^|8I]lD9Kk-r«C&tCJ:D. M 

[0 2 7 8] 7'7X"7CVDj*tC±-pTS i . N* € 
0 . lu ml|«UT, D *t>*fc 2 «C©««S*«U 

T. ^?LHSfi±©«ft:«o**Ei«:tt'1'5i->xy^> 

[0 2 7 9] eK0-&*3l*-fcS«*4 9X*» 

jgas iBfcWX'v^'vi'i^sn-ffrso. miess 1 
Sx-y?^-xhy:r©«»tUT, ^?LHSiS«Ba 

[0 2 8 0] *#aHS 1 mie*i©@tX>y9^>iJ'?SlC& 

\,^-rz>:Ly^>ifmm\t. ffi6Tfi< 7 8^>^T'b5 0 
ffi:©a*?tttt+©sft«±»ct)ai/. **?ie@«w4J 

ttSXy^^'i'fi (R+:t>i'XhD-A) B||ffl±« 
mT€f5K;P«^Tft5. r&to'S. 2 0 05i'n>© 

5 um©jp*si$ofc#iisss i mumsR-c^it. 
[0 2 8 1] m]&9i'mtm\zi^mmmsi<omi^> s 

^mm^-anx^^^ z. t*t6tBsnfc. 

(IIJgfi«l48) 2 0 OSi'n^OSt^SrJto&Pi! (1 
0 0) S i<Bfi«fflC:^nh>©'f:r>j£XfcJ;oT, 
NHS IHSlSf nVjej^Ufc. H* ttXStt. 5X 
10" (ions/cB» ) Tfcofc. 

[0 2 8 21 ;!©££% 5 OX©HF|gia[>t)tC:&V^rie 
ffi-fb^Sff-afc. C©^®««S?BSB. 1 0 OmA/cB 
' X. C©^©*?LS{bjSSli. 8. 4 Mm 

/BlD.T»0 2 0 05i^n>©J?*£^-3&PS! (10 

0) sisiR^Wtt. 2 4^^T*?LHfl:^^nfc. ijjfiu 

■ft^d\zzow,mitfiLr\i. pm (loo) siss® 

[0 2 8 31 JfciC, C©NfflS 1 )B©«ffi»w3t^eft 

TSOCC, 0. s^KJtaJI^'rsiltJciOv fS*©* 

[0 2 8 41 y^XTCVDj^tCioTS I J N4 €: 
0. 1 ym*|||LT> 8fc»5*t>-e-fc2ft®SfiSafflL 
T. ^'aBS«±©${bR©*S:a6tt'f^>Xy5"> 

[0 2 8 5] -e©«, ^ftSD^fc-B-fcSffiSr4 9%*SS 
Tflli^b&*t&S*iXs^5'>i^bfc. 7B»^iZ\t. ^ 

^ss isfcwx^/5^>i^sn-rtc«D. iiittas i 
[0 2 8 6] #*aHs 1 mi^Si(omxy^>{fmzTz 

V>f'5Xy^>J^aS»4, fi»Tfi< 7 8i^«T?feS 0 
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S3 

[0 2 8 7] 3iaflTaft<^lC<j:2»fM«lS<Z>lS«. S 

(Sli6«'34 9) 2 0 OS?D>©J?*S^ofcPa (1 
0 0) ¥ISgS lS£$HF^«a[(f(r:&l)Tllffi^$ 

Wlra«E : 2. 6 (V) 

IKttffifll : 3 0 (mA'CB-') 

: BFrEiOrCiHsOE =1:1:1 

^pfl : 1. 6 mm 

^EHSIOJP*: 2 0 0 (tfm) 

Porosity : 5 6 (X) 

KPS! (1 0 0) *?LHS iSS±KMBE (i>^x 

M^^^—: Molecular Bean Epitaxy ) ffit' J; 0, S 

«?a*mi:*®tis!3T»5 : 

iaS: 7 0 0*0 

lEE:*;: lxlO-» Terr 

iSk^a^: 0. 1 m /sec 

JJCK. C(OXbf^=*'->-\';i'@©«®IC, ^HIC5 00 0 

:i->i^XhD-Aj?©KfcSSr}Bfi6tfcm2®S 1S« 

&m4afti7ii. KsKSBrnfTsoo'c. 0. mmi 

[0 2 8 8] ^-OSI. EIA0^fc-&&SffiS4 9%»» 

i^As iifcnt*Jxy5^>;^$nrfc^f3. ^le^s i 
[0 2 8 9] »#?Lss imisa©Rxv^>^»i:& 

ti-rsx-;;g^>;^jifl!tt, ffi»Tffi< 6 2^^«Tt> 5 0 
:i->i^XhD-A£lTT»0. #ILS)B©Xy9^>i^a 

tt«X<;/9^>i^ft (»+:i->i^Xl>D-A) f±^ffl±«| 
mT#.5RJ?«^T**. 2 0 05i'D>© 

»i?*-*t>ofc#aafl:snfcs i««tt. itssn. s 
io> ji±tro. 5 vLm<!)m3i^^n'3tLmi^&s 

[0 2 9 0] S)§m?ffimi!ltcJ:S»rMli!^©ISII. S 

i®fcjifrfcai«a^i:»f4WA*nT*6-r. Ajf&jg 

(*Ji6«SI5 0) 2 0 0Si'D>©j5t*S:^^fcPa (1 
0 0) ¥MaS i l»S^4 9 ^^«|irUTHF 

[0 2 9 1] (10 0) ^RS iStSJbiC^? 
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54 

X-7CVDj£lC.J:0, S iXt;^'=^^->A'JU®5 0. 5w 

;yx : S 1 H4 

: 1 0 OW 
SIS: 80 0"C 

: 1X10' Torr 
J$IB£S : 2 . 5 DD /sec 

;i©xt!^'+->-^;i/®©Sffi(c. ^®tr5 0 0 0 

:t>i'"Xha-Alf©K{fcHS:15^bfcffl20S ISffi 
[0 2 9 2] feaS»3-&?3ltfc««$4 9%*S 

tSAs iiifcwxyg'>i^snr»c9r). ^is&s i 

[0 2 9 3] *^?LHS i mi^&(Dmxy^>ifmiZ7t 
\>^t^Xy9->ifmmi. ffi8e)Tfi< e 2«-«Tt>5 o 
:f->i/'Xhn-AKT7?*D. *3l!SB©X5/9^>ifii 

ItSXy^^^^fg (R+:t>ifXhn-A) 14llll±«l 

^ &#?LSfl:$ n/t S lS«tt. Bsssn. s 
lO. IB±tO. 5tfmOjP»S«ft)&*»SS 1®*» 

(I?JS«BJ5 1) 2 0 0Se7O>©J9*^£^-3:tPS! (1 
0 0) m^SS ISffiS. *ig«fJ4 9i:l^«fcUTHF 

[0 2 9 4] KPS (10 0) ^3L®s iSS±lc;W 
59 7;^X/Vy^'-ffilCj;D. S ixK^r^i/fjVSSO. 

TftS : 

RFMSeJS: lOOMHz 
iK^iSm* : 6 0 OW 
MAi SOOX: 
Ar^XJE*: 8X1 O'' Torr 
0imt3i : 6 Oi)> 
^'-yyhlESfE/WTX: -2 00V 
S«it85m7X: +5V 

:i->yxhn-AffoKfl:HS}g(Sbfcm2©s iS« 
«sia»t)«. fi«SBSi<fT8oot:. 0. s^iauiD 

[0 2 9 5] Kft!;D^t)-e-&SfiS4 9J«^e 

T}t«sU&*«6S«X!yf^>i^U&. 6 24*«Ctt, * 

SXi/?- • X hy:/Ott»tbT. *?LfiS 1««14S 

[0 2 9 6] ##ftSS 1 milS^<0&Xy^>ifm\Cit 

so v»-r*xyf->i^a'Sf4. ffia&Te<6 2ji)-a-ct>5 0 



-600- 



(29) 

55 

«T$<5I«WM'J>T»5. rut)*,, 2 0 0 SJ^nVO 

(5llfiW5 2) 2 0 05J'a>©|p*SJt-o&NS! (1 
0 0) mUSaS iS^^r, ^iS«q4 9 2:l^fill;:UTHF 

[0 2 9 7] RNS (1 0 0) ^?LSS 1X£±|C8[« 
Sn 

^SiSM: 9 0 0*0 

'^iz, c©xtJ^'=^-5^v;i'go^ffiJ:. ^Hfcsooo 

^Sia*t>-e-, RsnsfflfifTsoo'c. o. 5«fmao a) 
jftTs Elicit). i55#<7)s«tt. saats^stifc. 

[0 2 9 8] ^-eSSI. e(l!i0^t>-er&StgS4 9 

[0 2 9 9] ^^liMs imms>oVixt/^>ifm\ztt 

V>ir5Xy^>i^aStt> ffi»Tfll< 6 2»«r'b 5 0 

*:^i^;^hn-AaTT»»j. #?LHe©x-y9^>i?^)i 

Jt«Xy5^>ifft (IS:+:t>i/';^hD-A) ttSlffl±«l 
«T$«Rj9«>3>T»5. rfetcfe. 2 0 05i'D>© 

(IIJ6W5 3) 2 0 OSi'nXOJS^S^-^fcPlI (1 
0 0) mUSSiS iai«94 9 tl^filirl/THF 

[0 3 0 0] ISPS (10 0) #?LSSiSfi±IC^ 

CVDi4»CJ:l3. S lXlf^'^^>'-\';Wi*l. OSi'D 4» 

: S 1 H< 

taS: 8 5 0t: 

JE* : 1X1 0-' Torr 

^ftaft: 3. 3 DB /sec 

^ir, ;i(Dxt?i'^^->vJV^®SBit. «ffitr 5 o o o 

%S4aftt>ii. it»9SA4'T8 0 0t;. o. s^lBJAi 
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55 

[0 3 0 1] -eroSs KflS0^to«fcSei&4 9%»K 
■C«*^L-a*te.S»iX-y5^>i^tfc. 6 25^^ce, * 

«§as is&*»t*<x5/?>i'4nrtcso. ^leas \ 
ixy^ . X hy:/©tt»tUT, #A«s imam 

[0 3 0 2] #^a«s \ wi^skomxy'^>{fmzit 
\^'r^xv^yin&mt, m>x^< e 2»»-et>5 o 

(j-5X-/^>i^fi (»+*>i';^hn-A) 
aT#««JP«5>T?*5. ffttoS, 2 0 05i^D>© 

iOj e±fcl. OMmfflJ?*&j$ofc*ieSS 

[0 3 0 3] V-7.ii7.t\^X. S IHj C la S:%>-6 

n&. 

i^mmZA) 2 0 05i7n>®J?»$Sfo:tPi! (1 
0 0) S iS«±K«ECVD^£lCJ:0, SlXhT^'* 
->r;HBS15i'0>«S4-B-fc. KT® 

KPE'iiT.mS. : S i H» C 1 » 1 0 0 0 SCO* 
Hi 2 3 0 U s/ h;V/iiiin. 
iSft: 10 sec 

: 8 0 Torr 

: 2 Bin 

2:®S«€ S 0 JecHFStRiffc^ViTBIfffly^Sff r? 

Tz. J:®P$®««i^fttt. lOOmA/cm' T*':?^. 
X. Z.m<r>il>liftmmi> 8. 4/im/iiiiD.T*0 
2 0 0Si'n>®^*.£^t)&Pa! (10 0) S1S« 

±mt. 2 4^>T^J?mfl;snfc. WiEU&i^fcc:® 

Bffift^Ttt. PS (10 0) S iS«®*!&*#?LSfl; 

sn. s ixt:^'+>'-v;PBtctta£fla5%*»^&. 

[0 3 0 4] ^IC, i:®Itf^^5'lrA'JB©aWK:» * 
BtC 5 0 0 0 hD-AW®K'fb)BS}^(SUfc» 
2 ®S 1 SffiSS*a»to-&. K*»Ha«l'T8 0 O-Cv 

0. 5^rMfi-r'&;ia:(cj:>). m^osmi, ^mz 

[0 3 0 5] -t-roSb. Rft!if)'&to«fc««*4 9 96^K 
T«J$b&*i6S«Xy5^>d/Ufc. 6 25^«Ctt. * 

isss isfc*«-*txy9^>ifs*aftcaD. :¥iieas i 

[0 3 0 6] #^AHS 1 ¥<efl®g[Xyf^>i^«»Cfc 
VJ-r-5Xy9^>i^»ge, ffi6Tfi< 6 2i>S^Tt>5 0 
:t>i/XhD-AaTT*0. ^E®^®X-;/5^>i^)i 

lli:®S«tt:l±+®H*a±»c:'b3*b. 
lJ«Xyf->i>^ft «t+:i->'ii'XhD-A) l4SS|ffl±Sl 

fiT?*5BUi:«^-e*a. ffefeS, aoosi^D^® 
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(30) 

sr 

[0 3 0 7] Sja«7ffiffftlC.):£erliI«SE(0|$ft, S 

(5lli^!l5 5) 2 0 05i^D>Ofl?«.SJ$-3&PS (1 

0 0) S iSfi±IC^fECVD^tC<tt). SlXfcf^=^^ 

tiiOT?*5 : 

SJt::{f XSlEft : SlHiClt 1 000 SCOI 
Hj 2 3 0 U hJU/Bln. 
WS.: lOSOt: 
JEE* : 7 6 0 Torr 
: 1 Din 

». PS (1 0 0) s 1 siE®»«t#3LSfl:$n. s i 

[0 3 0 8] '■lK\z. C®Xt;3'*->VJl'®©SffiIC. « 20 

®C5 0 0 o:f >y;^ hQ-A;?oKfi:lB*}g)ffiu&s 

2©S iSSSSfeftt)*, K«^HStfT8 0 O-C. 
[0 3 0 9] -S-O^. KBAt)^to1i:fc<a«^&4 9%^K 

[0 3 101 *#?LI!S imiea©KXy5'>i^«C& 39 

vifsxyf^^^aatt, «»Tfi< 6 2i^aTt> s o 

it5xs/g^>i/'a (St+^f^i'j^hD-A) 
STf#«Ri|t«^T»5. ra:*5-6. 2 0 05i'n>© 

1 O2 Sites <im©»*SJt^fc*teas 1 

[0 3 11] Sii©iFS««tJ:5BfWSeE©iB«, S 

(^J6W5 6) 2 0 05i^D>®ff*S»-3fcPai (1 
0 0) S lSS«Sfc:/Dh>0'f:t>ttAC±r)T, 
NSS iH&lSi'D^Jg^L/fc. H* jtAfittSXl 
0'" dons/cB' ) trftofc. 

[0 3 12] r©S«*5 O%0HF»?gtflw*V>Tl» 
ffift:^*fT-3fc. C®^©«eSEg5ft»4, lOOmA/cm 
» T*^fc. X. C©^©#^?lRfl:3ii«B. 8. 4tfm 
/'■ln.T»D2 0 05i'P>©Jf**}#ofcPa! (10 

0) s iS«±fl:tt, 2 4^j-c^Hfl;sn&. gjau 5» 
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fc.t^iccwisffiftjS'riJ. PS (10 0) sis«© 

[0 3 13] ;i©Nl!S iS©SM(w, Affiles 

0 0 0 ri-vi^;^ hn-Zi,w©ffiftlS}griEU&® 2 ©s 
isfi*ata*t)«. K*i#H^fr8ooic, o. 5 

[0 3 14] -troft, Sa!;D^t»«/^cSffiS:4 9Si*K 
T}fti^b;i;)te,SS?Xy?^>i^Ufc. 6 2^^&lce, # 

teas i@fcwx-y5^>i^*nr»=9D, ^Jtas i 

[0 3 15] *#?IHS i^i|iSa©Kx^^9^>i^«e<Cit 
V>-r«Xy^>ifJi«B. ffi*Tte< 6 2^>STt>5 0 
:i->'i^Xhn-AKTT?a&0. *?LSI§OX-;;^>i'« 
g<!:©S«tt;tt+03ISK±ICt)ab. 
ttSXy^'^J^S (iSc+:i->i^Xhn-A) fSJfeffl±« 
at?S<bK;P«'J>T»5. -r**?^. 2 0 05i'D>© 

1 Oa B±fc 1. 0 /tmOJl^SfSfofc^teftS i mif- 
[0 3 16] SjS«?ffiStaiCj;5BfffitiSE©!^«, S 

(^iSWB?) 2 0 05^n>©J9*&^ofcPS (1 

0 0) mjgas iSSSrS 0?iOHF®«c*»C*iViTl» 
ffi^kjSo&ffoft. J:o^0«S2IBS1 0 OmA/cm' T 
ftofc. C©^©#?LHfl:a««. m%. 4|(im/wn. 
T*D2 0 05i'n>©J5*€^ofePlf (10 0) S 

[0 3 17] RPS (10 0) *7LHS lSfi±fcMB 

E C»?8IXtf^'+v'- : Uolecnlar Beam Epitaxy) }£ 
s i xi;3'4^>'Y)H!feo. ssi^nXSfij* 

[0318]j§£: 700^: 
: 1X1 0-» Torr 
iSScSSL : 0. 1 DO /sec 

C©Xi;i'4^5/-fr;H©aiS«5 OnnURKftl/ 

fife«t>1i-, K*^H^'t'T8 OOt, 0. Sf^lBJiffllfe 
fsiltfciD, P5#0StStt> !fi@twfi^*nfc. 
[0 3 19] «ffiCVDffifci-3TS Is N4 SO. 1 
Mm«i»tT. aSD$.t)-a-fc2ft©S«S:»«LT, 
aSSeiiOSftR©*^^^^-^ :i->xy 5^>yj:o 

[0 3 2 0] -troft, SWD^*5«&affi&4 9%*tt 

•cajRxy5^>iff5. 7 85^antt. #«asiia^ 
tt#txyf^>if$nrfc«o. j|i«gas i*xy5^-x 
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[0 3 2 1] *^?L«S lJm8*©KXy?>i^«Kfc 

ti-rsxy^^^i^jiatt, ffije)Tffi;< 7 8»^-cfe 5 0 

»t5X-y^>i^a (S+:t>yxhD-A) (i*ffl±« 
m-C^5lfij?^^T*5. f 2 0 05i'D>® 

[0 3 2 2] Sia«?8im^(cJ:2»fMlilK©ilSm. s 

mmmSB) 2 0 05i7n>©i9*S:}#ofcPl! (1 
0 0) ^iieSS iSKSrS 0?i©HFjg«t't'lC^V»Tlil 
«fl;^*ffr3&. ro^omSSiEffilOOmA/cB' 
Sb-Dfc. iK»8. 4tfm/iiiio. 

T*t) 2 0 OSi'n^Wjf^.S^o&PS (1 0 0) S 
lS*R±frB. 2 44^T^^?LHfl:Snfc. KPS (10 
0) *?LSS lS«±;i7'7XTCVDfeKJ;D. S 1 

xif^'*->i';i'@s5 5i'n>ffiiajsfia-e-it. mmt 

[0 3 2 3] )!fX: S1H4 
iiSraiSE«* : 1 0 OW 
i^S: soot: 
Hi* : 1X10 * Torr 
^SSIS : 2. 5 DB /sec 

C©Xli5'^^->Y;H®*ffiS:5 0nm»KftL. 
&. Kl»K^fcK±t::3£^e€:i£bfc5 0 0'C5£5afc«t 
fl:.<ril(©»S:itf9;^S4S£S4al&t>-ti:, S%3?HM«t)-C4 
5 013, 0. 5^raiinf»T5i:tfcJ:0, PI«©S« 

[0 3 2 4] •?'7XvCVDJSlrJ:-3TS i J N4 S 

0. l*im«g[UT. Bit3$.b-ti-fc2ft©SK&feffiL/ 
T. *?LSSS±©S'fce©*S5JStt'f*>X-y5^> 

[0 3 2 5] -e©«, Klfil3^fc-li:&S«*4 9?«»» 

■cs«xs/g^>yf«.. 7 8 5^^ictt. miKSsiafc* 

tt*«Xy5">ySn-rilS»3. ^i^SS 1 *Xy9^ • X 
[0 3 2 6] ##ILas l#iBS©0EX5/g^>i^j«lCfc 

v»r«xy 9^>yafttt, a»Tfi< 7 s^^ftTt 5 0 

*i:©Smii+©H«£A±JCt)^U. #*?LS1IC*5 
tt-5X«y9^>i^S (»i-:i->i^;^hD-A) (i||)H±«l 
fiTf#*«W«il>-e*S. r**5S, 2 0 05i^n>© 

dliinsg) 2 oos:$rD>©»;».£f$o&p&i (i 
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DO) ¥4@AS iS«i$5 0%©liFI8ISt(r«V)riS 

ffift^Sfftjfc. ;i©^©«ii5S6Sll 0 OmA/cn' T? 
*t>fc. r©^©#?LR'(bjiiS«> *SI8. 4tim/iiiiD. 
T!»D 2 0 OSiS'n^CW^^JtofcPffl (10 0) S 
2 gtPS (1 0 

0) ^UnS i S«±t}RCVDj£tCiD. S iXtr^' 

aT©i:*D"C»«. 
[0 3 2 7] ;«fX : S 1 H4 (0.6 1/nin ) , H 
10 , (100 l/min ) 

ias: ssox: 

Ri] : 5 0 Torr 

fSfiiiS : 0. 1 /im/nin 

^(C, r©Xt:^'=*^->-vJH©*®*5 OnmjlftKftl, 

fc. es»Kfl;si±»c^^e*JSUfc5 oo-cisatci^ 

{E;^©3&S^f7XS«***aJ&*3li-. K5)ISH^«PT4 

sot:. 0. sWrWIinilftrsrtirit), W#©S« 

CO 3 2 8] T'^XvCVDfelC.toTS i . « 
a) 0. 1 iim«»l UT. ftSO 2 tS:©S«Stt«U- 
T, #3lHS«±©Sfl:R©*'£E«;tt<^>Xy^> 

[0 3 2 9] -t©^. RKD-&*3l*-fcSffi€4 9 Ji^ffi 

•csj?x5>5^>'i^-rs. 7 8^mt\t. #iigss iiifc* 

h5/:/©:»<Efi:tT. #JIHS i3l«Ba«Xy^>if 
[0 3 3 0] *#?LHS 1 *JSa©RXy9=^>i^fcJt 

Vif5x.y^::/i^a«tt. ffi8e)Tfi< 7 sij-STfes 0 

ffi<i:©a«?tttt+©Hft£lJ:fct)^U. »#afl)ifc* 
tt5Xy?>y« (ft+:t->ifXhn-A) 
«Tt5Ki9S5i>Tfe5. Tfe*?-^. 2005i'D>© 

is N4 mm^l'lt^^lt. f&MiitAiJ97.^«LklZ 

5 /im©j?i!(is^t>fc*^ss 1 mm^rt^. 

[0 3 3 1] Sis N4 B©fttoDJC. 7t;x»/ 

l/'lV^T.. XWi^hn>7s'iyXSr«Sbfc 

(SIJSW6 0) 2 0 0S!j/a>®J»*4#r5fcPa! (1 
0 0) l)f«SaS lSfi%5 0 9£©HF)S8[>fi:«V)Tll 

ffi^fcJ^Sffofe. il©^©««g5SSl 0 OmA/cm' If 
abofc. c:©^©iJ?LSfl:a«li, #58. 4tfm/iiln. 
-C*D2 0 05i'O>©»*€^t>fcP4! (10 0) S 

i 2 4^)-c^Hfi:snfc. ttpsi (i 0 

0) #?L!SS ISjRitAW 7XX/t-y:?-aCJ:0, 
S IXfcf^'^^-^-rJl'SSl. OSi'DXSfi^fiS-a: 
It. *«*m4. KT©i*D-C*«. 
59 [0 3 3 2] RFMttR: lOOMHz 
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mmn^ : 6 0 OW 

Sa: • 3 0 OIC 
PLtUT^mn: 8X10 ' Torr 

mm: 12 0^ 

i'-y-y MtiJSmTX : -2 0 0V 

StRBSS/H 7;^ : +5 V 

'j^\Z. C(DXt:3'+5'-fr;V)io«W*5 0nm«kRft;U 

son, 0. 5 ^MJDJRTS sit »::«}; 0, 

[0 3 3 3] y^X^CVDSlCt-oTS i 3 N< * 
0. lAinUtSlUT, fti;0ftt)U&2ftOSfiStSaU 

[0 3 3 4] -^-CD^. Ka!;06t>*fcSffiS:4 9%*K 

it*txy9'>if sn-rcsD. *ieas i sxy • x 
an. ^±icisjf*an&. 

[0 3 3 5] *#?LJIS imi|gSC!)RXy9'>i^att& 
tif 5X5/5^ ^i^itSB, ffi»T{£< 7 8^>«Tt>5 0 
:t>i^;^hD-A«TT»0, ^?lHS©X-y9^>i^jl 

^T€-5K;P«il>T*5. f^ito-fe. 2005i'n>© 

[0 3 3 6] Sis N4 liOfttoOfc. 7ex'/ 

>7yi'X. SEt»l4. XWi'hn>'7 5»i'XS«ai/fc 

(*»0!I6 1) 2 0 0Si'D>©ff*£Jtr3&NSl (1 
0 0) ^ISas l£4S«5 0 9e(OHF«^it>l:«V>TH 
ffi-ftfiKSffofc. rm©mii5?eSl 0 OmAAm^ T 
»^fc. cmo^^JlHftaiStt, *98. 4tfin/tlD. 
•C*l3 2 0 05i'n>©Jf*.«}$oJ!S:N« (10 0) S 

iSK^mi. 2 4^^T^?lH^banfc. KNS (10 
0) ^TLSS l^tg±tC}Kffl^SSfc.tt), s ixk;^ 

^-^'fji^H&i 0 5i7P><aia^gaij:fc. 

[0 3 3 7] Sn 
fi^SMS: 9 0 0*0 
f^^lalA: Ha 

^fi^Bfl: 2 05> 

JJcfc, i:©Xtr5'+->-\';V^®«ffi?£ S O nmJfcKftL- 
fc. K«*K^fcia±Ic?t^0S!SUfc8OO'Cj63a»C<lc 

sot:, 0. si^n^iDf^-rsc&tcj:)}, m^os^k 
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(0 3 3 8] MECVDffilCi-aTS is *0. 1 
tfmltaLT. a!;0*t)-ftfc2t5:OS«S«fiUT. ^ 
AH»'K±©Sfc«©*«SJ&tt-f:i->xv9^>i^J:9 

[0 3 3 9] -eroa, Kft!iD-&t)«fcS«S4 9%*K 

TajRX"^^>{fr«. 7 8^>«ice. *ieasiB« 

20 sn, ^^cKi^ans:. 

[0 3 4 0] ##?IHS I *iefiffl8x-^5^>i^«fc& 

\-^-t^:i.vf-yifmmt. ffi*rfi< 7 8i)-^Tt>5 0 

lt-5Xs/^>i^S (ft+rt^i'Xho-A) ttllffl±« 
«T$-5KJP«'>T»^.. -r;it»%. 2OO3i'n>0 

^*st>:3&#aHfl;an&s is§!js$n. s 

a? [0 3 4 1] Sfti. S li N< @©f^toDt. 7tfX'/ 

(5IJSfi'J6 2) 2 0 05i7n>©;p»S}#^&PS! (1 
0 0) S l<K«±trCVDifefcJ;D. sixtr^'+->v 

Sj&::<!fXi)efi : SlHaClt lOOOSCOi 
Hj 2 3 0 I/nin. 
.30 1080*0 
£E* : 8 0 Torr 
WSi : 1 Bin. 

;L®Sffi« 5 0 X®H II*tiTffiffifl:^$ff :3 

&. C:©B#®ffifi5ffiStt. lOOmA/cn' X&^tc 

0 0 5i/D>®J?^)i*^t)fcPS (1 0 0) Sl««:^ 

mt. 2 44^-c*asfl:anfc. gii5diUfc±5icc:®ii 
ffift«Ttt. p« (1 0 0) s iswio^ifi^nmt^ 

ns 1 Xtf^'^->-\'JHgtct±Sfl:*t)&:A^^fc. 
[0 3 4 2] ;i®Xlf:J'+5/-\';l'®0*ffiS;5 0 

O. 0. 5i$|!!)liDfl!(-r«Ct(cJ:D. P|«®aS«i». Sfi 

Hic»^an&. 

[0 3 4 3] «ECVDSHJ:r>TS 1. SO. 1 
nmmnihX, SADfe*3«fc2ft®S«£««LT. 
?LHS«±oSfl:RO**EJ6:lt'f:i->Xy5^>ifJ:o 

[0 3 4 4] -C-Aft. 0£ttD'^t}«&ll&$4 9X«ft 

50 •psjRX5^f-:/j^-r«. 7 8»».\z\i, m&simfi 
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[0 3 4 5] *#A«S l*«lS©aX5;g^>ifaECfc 
I,»rsxy5=->i^iaffitt, ffii6Tfi< 7 8»^Tfc 5 0 

p»&t>o3t^^jiSfl2snfcs K?*sn, s 10 

[0 3 4 6] Sft:. Sis N4 leof^toOfC, TtTX'/ 

[0 3 4 7] S)aSTSm«tlrj;^ISrMSS(©iig||. S 

(*ffi«!!16 3) 2 0 OSi'OX^j^^Sf^-D&PS! (1 a? 
0 0) S lSfiaffltcyD|«>CD-f:t>aAJC±oT. 

C (iODs/cm' ) Uti-jlt. r©S«S5 0X©HF 

tt. lOOmA/ctf Tfiofc. J:©^©#J?LHfl:ii* 
B. iKl8. 4 ftm/iDin.-r»D 2 0 OSi^nXD^^S 
J#o&PS! (10 0) S \ W&kmi. 2 43*-C*?Lfi 
ftsn:ft:. irjfibfc^5»cc:©Baft;j3tTli. PSf (i 
0 0) s 1 siR©**«*a«fl:sn, nibs iitcB^ 

355!fv;^«S«a«a»t)-&. R*»lia«fT8 0 ot. 
0. 5^|B]AljR(-r'&;i2:l:^0, I9«©S£B. 3fiG9lC 

[0 3 4 8] SJECVDtttioTS 1. N4 «0. 1 
limimhX. «lD»to«fc2tt©SffiSttatT, # 

Tl*£TS. ^E-©*. 8Bi0^t)-a:feS«*4 9X»K 

Ta#ixy5^>y-r4. 7 8»atctt. Mmmsimii 

h!y:/©«ffa:LT. ^?LSS 1 SfifiS*?Xy?^>i^ 

[0 3 4 9] ^^l\.ms i#i|sa©Kxs/5^>i^«Slcfc 
V»T-5X»/5'>i^jSfttt> «*T<£< 7 8^>S^-Ct) 5 0 
:r>i^XhD-A«KT*0, ^ASS©Xy?>i^ji 
«a:©S*lii;tt+©S»£l±fc%)»b. *#?LBWIC* 
It^Xyg^^i^S (ft+:i->i^XhP-A) 
mTtSRJ»«i>T*5. -r&tofe. 2 0 05i'D>® 
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m©J|C*«»t3fc*«g*S lJg7)^?gjS-C^&. 
[0 3 5 0] Sit SOf^toDfc. TtfX^ 

«-&ct>w«©a**»fto. ^AHftsnfcs is«© 

[0 3 5 1] 3)&<'?'ag{»il(CJ:2llrBieS(©lS«. S 

(^i£0'J64) 2 0 OSJ'nXDjf^^rJ^ofcPl! (1 
0 0) ¥i^AS iS^%HF^ffic{)lC^I^'TI»S^t:^$ 

[0 3 5 2] IS6ffi{fcS!c*mi«T©t*»3-C*ofc. 

[0 3 5 3] WJP«BE: 2. 6 (V) 
SS£f6ffi : 3 0 (mA • ca"' ) 

: HF:E>0:CiHsaH =1:1:1 
^ffl: 1. 6 (^P5) 
^^FLHSlffl^*: 2 0 0 (um) 
Porosity: 5 6 {%) 

KPl! (10 0) ^?L®S 1 S«±tMBE (4^^X 
t:^'*-^-: Molecular Beam Epitaxy) StCiO, S 1 

xtr^'*j'^;i'Bso. ssi'D^fijaj^ss-frfc. « 

fflft#B, J0lT©i:*D-e*5. 
[0 3 5 4] fiS: 7 0 Ot; 

: 1X10 ' Torr 
AmidI : 0. 1 nm /sec 

^©xtr^^i^^^UBcSSJci 0 0 Ort^^'x 

0 0 0:f >i^xho-A©Rfl:B€Jgis)Eb&t»5-:»© 

S 1 S«SSfca&*Pli-. ffi^S:H^«fT8 0 OIC, 0. 
[0 3 5 5] ^©%. KttD^b-&/i:StS«4 9%«S 

mi^ss ijifc*twxy9^>i'sn-f»rao. m^fis 

[0 3 5 6] #*?Les imiiefi©KXy5^>yiKlCfe 
V»-r-5Xyf^>y3iKtt. «iJ&Tfi< 7 8^aT%>5 0 

i''^fti:©s«;jttt+©sftei±c'bML', i^mMM 

lC*tt'5Xy5^>i^fi (ft+:t>i^;^Hn-A) BUffl 
J:«I«T*«RJ»«^^T««. r^ito^. 2 0 0Si'D 

>©J9;!>.&'bt)fc^^?LHfl:SnfcS Ke*S 
n. S 1 Oj ±IC0. 5 /iim©]?*.S^'3fc*ieitS 1 

(IIJS«9|65) 2 O 0Si'n>©Jil^^S^-3fcPS (1 
0 0) ¥ISSS lSK£HF«fle4'lC^I'>TnSfi:i£& 
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CO 3 5 7] mmii:mskmmf<Dt^r)-j;$>^^, 

10 3 5 8] Wtamm: 2. 6 (V) 
fSM^M: 3 0 (mA-co-') 
RBtltftidy^iaE : BF:H>0:CiH5aH =1:1:1 

f^m: 1. 6 mm 

^HSlOjf*: 200 (tfm) 
Porosity: 5 6 (%) 

KPH (10 0) ^?Lgs i«fi±iw::^77rvcvDS 
s ixtf^':^'->t;ws*o. 5 5i'D>ftiaj« 

[0 3 5 9] j!fX : S IH4 
IS^S**: lOOW 

(ggi: soot; 

£E*: 1X1 0-» Torr 
^fiSS: 2. 5 ran /sec 

:kiz, ioxt;^'^->-v;keo«ffitw 1 0 0 ot>ifx 

000 ziryifT, h n— A©Kfl:JiS?gi*b&t»5-;^© 
S I S«SEfc»t>1!-. KJRSESC't'tfS OO-C. 0. 

[0 3 6 0] ^O^. KBiO-&*>-a-fcSffiS4 9 %»K 

m6if©KXy?^>i^actCft:V>TSXu;9^>i^ji«tt. 
a *Tfi< 7 8 »»Vh 5 0t>if7.h D-AfilTeK 

-C*t). #?L!Sl»Xs;9^>i^^«i:®S*?lfcfi+®E 

mpj.±\z'bmv, ^S'KRm\z^»^X'yf>{f& (» 

5. fJit)^. 2 0 05i'n>oj9*!&'feofc#?LH{t: 
^fn;tSi«Stt, B!*Sn, SiO2±lC0. sum 

(^W6 6) 2 0 0Si^D>CDif*Sj$t>fcPi! (1 

0 0) mm&s immHFmm'p\z^^^xmm^m 

[0 3 6 1] l»«ft<«*m4iSlTOt*l5'r»-3&. 

[0 3 6 2] WJnmJEE: 2. 6 (V) 
Sflit^flE : 3 0 (mA • cm-' ) 
f^mitfmm: EP:H20:C>HsOH =1:1:1 
i^IBI: 1. 6 (l^liQ) 

i : 2 0 0 (urn) 
Porosity: 5 6 (%) 
fePS! (1 0 0) #AHS 1 ««±»CA-f 7X • 
S^-mtZ^*). S IXtf^'^vYJl/JgSfO. 5Sd7D> 

[0 3 6 3] RF^S[K: 1 0 OilHz 
iS^iSS^: 6 COW 

ias: soot; 
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ATiiT^ms: 8X1 0-» Torr 

^mm: 6 0» 

^-'/vVmLf^'iTT,'. -20 OV 

»Kifi[«/t-f 7;!^ : +5V 

•mz, ;i©xtf^'+->-\';vja©^mici 00 o:t>ii':^ 

0 0 0 *>i^X hD-AOefl:@S}g«Ufct>5-:«r® 

s 1 stg$S*a*t)it. KifiSffl5ltT?8 0 ot:. 0. 

[0 3 6 4] -e^i^, ettr)^t>«;tS««4 9X«BI 

-cffi«^u;5:*ies^ix•yf^>>/•r^. 7 sij^tca. 
m«sss i®&wx5/9^>i^snr»c«o, rnKss 

iSXy5^-;^by:/©«<BftUT, *?L«SlS«tt 

^msk<r)^jiv'}'yifmzitL\>m>s.vf>ifms.\t. 

mSk±\Z%mb, #*3lMBt*tt5X«;;^>ir* (» 

5. fftto'S, 2 0 054'n>©j?*&t)t>fc^t?LHfl: 

sn:tsis«B. ii^*sn, siOj±ico. sum 

©J?*S;J$t>fc¥ieSS 1 S*»)g^-C€r&. 
(Sllg«6 7) 2 0 05^n>©J?»&J$o&NS (1 
0 0) iiifSSS i£1&&HFjg%tf>(;:«(')TlBtSftlS& 

CO 3 6 5] l8ffift)ES*mi&lT©t*it)T$.-pfc. 
[0 3 6 6] ^AlttE: 2. 6 (V) 
m«t?BS: 3 0 (mA-cr') 
30 fSSibtW^: BF:H>0:C2esaH =1:1:1 

nvB: 1. 6 mm 

^t^RSKOm^: 200 (/zm) 
Porosity: 5 6 (S^) 

mm (10 0) ^ass i ssiicisfflfsfiaic j: 

D. S lxtf^'^5'^A')BS5 5i'n>ffiSjSES*« 
fc. J5Kg*ttl*, £tT©i«D-C»5. 
[03 6 7]^: Sn 
^fifift: 9 0 0t; 

fi£fi^B» : Hs 
40 gLmfSil 10» 

ifct. c©xi;^+v'-frji/ja©s®(ci 0 0 o:i->i^:x 
hD-A©Kfl:)iSjg«U. •t©Kfl;Sffilw, Sffifcs 

0 0 0:t>if;^hD-A©Kjk)g!£)gfiELfcfe3-*© 

s 1 m^&^Mi3i$>t)it. mmnm^'^'cs o ot:. o. 
5i«iB]jhifft-r«c2:ic<tD, m#©sis«», m\z 

[0 3 6 8] -tWg. KftSD-&t)^&S<g?£4 9X*» 

T«tt^U;i*t6SiRx?^5^>i^•rs. 7 8i^S^»ctt, 

misfts iBfcntdtxsrf^^i'snrfcaD, mik&s 
so 1 «X5»^ . h 5^ T'ottiRt br. ^Hs i S£B 



-606- 



67 

10 3 6 9) #^?Lf5S i #J8S(DKX'y9^>i^}Klrfc 

K:i3»tsxy5^>i^fi (»i-:t>i'xhn-A) tt^ffl 

n. S I Oj J:lC5Aim©iP**l$ofcmil8ftS 1IB*< 

(*JfiW6 8) 2 0 05i^n>©^*S:J$-3&P!B (1 
0 0) m&&S lS:K€:HFS%(f(c:BV)TlieS^b^S 

[0 3 7 0] l®ffifl:d<;^#BOT® -cafeo &. 

[0 3 7 1] RJJn«IEE: 2. 6 (V) 
«i5SIES: 3 0 (mA-cr») 

HF:HiO:C}HsOH =1:1:1 
I^RI: 1. 6 (l^nil) 
#?LftSiO;p»: 2 00 (tfm) 
Porosity: 5 6 (%) 

KPS! (10 0) #?LHS lS«±fc«£ECVDSJcJ; 
D, S Ixlf^'+S'-Y'^I^JB&l. OSJ'nviBKfiSli- 

[0 3 7 2] V-X^T.: S IH4 
*^U-V'-^f;^: Hi 
@Jt: 8 5 010 
£E*: 1X1 0-» Torr 
I^SiiS: 3. 3 Dm /sec 

C©Xi;^^S/r;V)B®«ffilC l O O Qt>if7. 

0 0 o:t>i^;^hn-A©Kfl:®s«?^Ufc"&5-:&o 
S KJilSB^I'-CSOO'C. 0. 

[0 3 7 3] Kft!;0^t)-li:&S«S4 9 X^K 

^r«^i^^&*»6a^?xy5^:^^frs. ys^^afctt. 

[0 3 7 4] #*?L©S imiKS©KXy9^>i^^lrfc 
VJ-raXyg^^i^jtfl^tt, ffi*T<a< 7 Si^^Tt) 5 0 

i^a«t©a!illH:tt+oEflia±»ct>5tt. *^?LKIg 
ItiSttSXyf^^i^fi (»+:t>5'Xhn-A) tt^ffi 
±««T#«>RJ¥Mi>Ta&i. T/ifet. 2 0 05^a 
>©J?**'br»fc#?LSfl:SnfcS »SS 
tl. SIOj ±IC1. Otfm©Wi&-&^^fc¥feSS 1 
l*t«^Ttfc. V-;;^fXi:L.T, S 1 Hi CI. & 
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(*igW6 9) 2 0 05i7D>©J?*S;}$t)fcPffi (1 
00) S iS«±C«ffiCVDjSCiO, SlXtfi'^ 
->^;Hg«15i'n>tfcfi**fc. lfeSl*#{4, fitK© 

[0 3 7 5] 

SflS^f XSiES : SlHjCla lOODSCCM 
Hz 2 3 0 1/iio. 
Sffi: 1 0 8 OIC 
JEE^ : 8 0 Torr 
mm-. 2 lin. 

::©Sffi$ 5 0 %OHFgfjac«t'(c:fel>riiiWfcf34'6ffo 
fc. ::©P#©SSKfS*B. lOOmA/cB' Tftofc. 
X. ;:©^©^?LHft;jSS«. 8. 4/im/min.T*D 
2 0 OSi'n^aJS^S^fofcPa (1 0 0) SifitE 
±mt. 2 4^>T*?Lfi^Snfc. WjSUfcJ:5»cr© 
ISffift:^'C». PS! (1 0 0) s 1 siK©»Xii^S{t: 
s ixe^:^'->'v;i'Hfc»4«fl:*%35»t>&. 

[0 3 7 6] .k\Z, Z:<DX}if=¥>'^r)Vm(0^m\Z 1 0 
0 0^>i^X hn-A©KftQSJ&fSL.. -f-OK^bSffi' 
»C. affi»C5 0 0 0:t>'i^XhO-A©Kfl:)BS3^(aiU 
&'&5-*©S lS«Sata»*>*, »SlS?H5tfT8 
OOIC, 0. S^flHflUKJr-SiltfCiD. W«©S IS 

[0 3 7 7] -troSi, KBSD-&fe*&&«*4 9X»K 

[0 3 7 8] ^^nns imm^<o&X'^=}'>ifm\zft 
n-r'5xy9^>j^a«e. ffi*Tffi< 7 s^^snr'bs 0 

{f&mt(om^it\i+o^m&.±\z'hmu ife^^nm 

n, sioj ±ci. 0 /tm©w*-£j#^ femes s i 
[0 3 7 9] mmx^wmmzi:z>mmBSim!ks s 

(*»««I70) 2 0 05i'n>©JP«.*J*r5ftP® (1 

00) S lS«±lr^ECVD}iCJ:»), 5 1X^^4- 
->^;H« 5 5i^o>riESa-Brfc. *SSl*ft=ti. KT© 

[0380] 

KiS'iJTMm. : S i H« CI 1 1 0 0 0 SCCM 
Hi 23 0 I/bJd. 
Mfi^: lOSOt; 
Eij : 7 6 0 Torr 



-607- 



69 

^fal : 1 Din- 

[0 3 8 1] mmit0s^mt&rf<ot^t)rs,^ft. 

[0 3 8 2] ^2ia«£: 2. 6 (V) 
«tfitlSS: 3 0 (mA'CB-') 
8Bffifl:^Sf}at: BF:H,0:CjH60H =1:1:1 

1^: 1. 6 d^no) 

^?LHS i <Dm^ : 2 0 0 («in) 
Porosity : 5 6 i%) 

frSBbfc«fc5lc=:oilffifl;B!ct?H:, PS (i 0 0) si 

[0 3 8 3] ».\z, :i<OXi:^'^'>'!')VS<omm\zlO 

OO-C. 0. 5B#MllD!Rsrirt»Cj;?), P«©S IS 
[0 3 8 4] -eo^. K&SD^t>1t:fc»«Sr4 9?i»K 

*ite£©Kx y J«ttfcV>-r -SX y ? ^f^jiSK, 
mtbXi&< 7 8 5^^Tt)5 0:t>i^7.hn-A£^TS« 
T»0. ^•?lS@rox5»g^>i'iSSt0amtt+fflH 
■tet±lc'bab. *^?LReic:*j(tsxy5^>^g (Sc 

5). fifete^^ 2 0 05i'n>©J?^».?£t)r.fc#7L!Sfl; 

stifcsisffitt. i^^an. S102 ±jc5«m®w 

2 0 0S^n>©J**S»"3fcPffl (1 

0 0) S iSffiSHlc:/nh>'©'f:r;/ttAKJ:-3T. 
NSS ISSlSi^D^JgiatLfc. H* itAfittSXl 
0" Oons/cn' ) Tr»t?&. C:<0fi«S5 OX©HF 

tt. lOOmA/cB' Tfttjfc. C©^©^?LRfl:ii« 
J4, 8. 4;fm/Bln.T*»3» 2 0 05i'a>©JJ*& 
»t.fcPS! (10 0) S ISfi^mi, 2 4i)-T*?LR 
ftStifc. 6t(JEbfcJ:3t::c:©Kffiftfi!5Ttt. PS (i 
0 0) S i«ffi©**t#?LSIft*nNS!S IJilctt^^fc 

[0 3 8 5]J*:»C> C:©NS!S l«©^fflKl 0 0 0:t 

ffifc 5 0 0 0 h 0-AW©»fl:)B««^JS5l/&'b 

i~J}OS i Sfi£S*afcto-li, Klg»H§l+"T!8 0 0 
0. 5^^jDD[%r'&C£:lz<»:D. M#©S 
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[0 3 8 6] ■€•©«» lKWD-&t>ft&fifiiS4 9%»» 

•c«^BA/^^s*t&a^lxy5^>5^r«. 7 si^ftitw, 

^iteSS l)gfcW*tX';/g^>i^Sn-flC«D. *iteSS 
[0 3 8 7] *#31HS 1 ¥iiea©«X-y5^>J^«K:fc 

4^3Kt©a«iH:tti-©siiia±c'bsu. *^as 

IC*lt5X»;f^>5^ft (SC+3f->JAXhn-A) 
±S^«t?t5SS^j)S'>T?*.5. 1-**?^, 2 0 05^^0 
>©J5t;!(.St,ofc#?LSfl:$nfcS 

n, sio» )B±fci. o/im©jp»*}#t)fc*«efis 
[0 3 8 8] m^m'i'mwimizjiiWimmskoiisM:, s 

(5IJS0IJ7 2) 2 0 0^i7n>©J?&«:^ofcPS! (1 
0 0) mieaS i S££ 5 0 %©HPSfi8[<)>(C«l^)T@ 
mitm'&nolt, J:ol^©««!Ef«10 0mA/cB» T 
$>-DJt. ^iro^ro^TLS-ftiSStt. *58. 4tfm/iiin. 
T»l5 2 0 05i'n>'©ff*S:^t3&Pl[ (10 0) S 
iSSi^mi. 2 4i^T#^?LHfl:$n«:. 

[0 3 8 9] KPS (10 0) #7LHS i£iS±HMB 
E (^^^-ISxtf^^-V- : Molecolar Beam Epitaxy) 
Kit). S lXi;^:^->rJi.S£0. SSi^nVfiia^ 

[0390] itS: 7 00*0 

: 1 X 1 0-» Torr 
^SiSS : 0. 1 no /sec 

^ic, r©xtr^'^^>'Y;n©SEic3t#tWJg$i6u^ 

[0 3 9 1] y^XTCVDiSfci-^TS 1 j N4 S 
0. l<im«aLT> flfiO*to-a-&2«C©S«&«ai/ 
T. ^^?LBS«±©«fl;K©*SRJt:tt'f:^■>xyf^> 
i^tioTR55*L&. -?■©«, KBil3'&fc-a-fcS««4 
9«ll8t7;i'3-;Pt©ji^jS (10:1) TJSJ^T 
*lli:fe<aiRXy?>ifl/fc. 8 2i)-»ICtt> JUiia 

s iifcWxj/5^>i/snrixso. ¥«fSs isx 

[0 3 9 2] #*Af|S 1 ¥l8ft©KXy5^>i^«fcfc 

V>-r5X5'9^>i/jSSa. ffi*Tfi< 8 2i)'ftTt>5 0 

tt-SXy^^i'^ft (»+*>i^XhD-A) tt*ffl±Si 
a-ir#5KJPi*^T»<E>. -r&fcS. 200Si'D>© 
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[0 3 9 3] 7m'^=f-m%mzii^miiwm<r>tkm. s 
(^itew 7 3 8 6 ) nti&m^ 2 7>2 5 s \zm 

(*ffi^8 7) 2 0 OS^'DVCD^^S^ofePS! (1 
0 0) S i S«^ffl»cyn h>®'f:i->ffiACJ;oT. 
NHS llB*15J'a:^}g)35l/fc. H* ttASBSXl 
Oi« (ioDs/cn* ) -CSofc. 

[0 3 9 41 HCOSffit 5 0%CDHF@IS(t'lC*5t/^T15i 
ffiflifi£Sff-3fc. :iOP#C0aififfi*tt. lOOmA/cm 
» X. ^©Rf©#3lRfl:5£ffiB, 8. 4/iin 

/miD.-C*?). 2 0 05iro>©J9^».S:^-3fcPS (1 

0 0) siSis^ftB, 2 4^^-c^?LS<ban&. sajE a) 
b&i^irtcDBHfftjSTtt. PS (10 0) S1S« 

[0 3 9 5] 'M\Z. c:©NS?S i^ro^SIC, S®IC5 
0 0 0:t>'i^Xhn-AJ?©KfbP&}&J^L'fc^2<OS 

i£4g&&4a«b-ti-, K^I^B^f'Trsoot:. 0. 5 
^Mm-r^il2:(CJ:D. M#©SfiB. MiSCM^d 

nfc, 

[0 3 9 6] RWD^t)-tt&S««4 9X^ 

i:7;W3-;l'i:©ii-&jS (10: 1) T«t*^-r«.Cife 

[0 3 9 7] #^HL®S imi|ga©KlS'9'>i'«acK& 
H-r«Iy9=->'i'i$«tt> «»Tffi< 8 24^»Tfe 5 0 

«TS5RJ?«iJ>T*a. -r&fcS. 2 0 0Si'O>© 

1 02 ja±ii 1. 0 uin©»^^&^7;/^#i^as 1 
[0 3 9 8] S)a®^maiic:j;s»f®iis©ie». s 

s^ifiwa 8~*js«iiiio2) iiifiW5 775S7 11;:* 
nisws 7 75^7 1 ti^»©jaasfT^fc. -tiu&t 



^$M?6-34 2 7 84 

72 

(SSffii^lOS) 2 0 0 Si'O^ro^^-SJ^ofcPS 
(10 0) *|gSS iSiRSS 0%©HFgfa«1'Jw*V> 
X^m\:,^^fi-s1t. ::©^©««E?Ba«. lOOmA 
/en* C©l*©^«ft;aatt. 8. 4/im 

/mIn.TfcO 2 0 0 5 i'n>©J|I*.&^ofcPS (1 0 
0) SiSfi±«:tt, 2 4»-C^Hfl:3nfc. 
[0 3 9 9] I^PS (1 0 0) #?ISS lS«t±lCMB 
E (^^^«Sxt:3'+«>-: Molecular Bean Epitaxy) 

icio, s iitr^'=i'->A';i'eso. ssi'n^fiaj* 

fid[: 7 0 or 

: 1 X 1 0-' Torr 
: 0 . 1 nm /sec 

^fcte. 2:©xfcr^':i^->^;i'H©«ffi»ciie#wesi6i/fc 
ox:, 0. s^KiDSSfe-rsrticiD. m«©s««. 

[0 4 0 01 :/9XTCVDJfel::J;oTS I . N4 S 

0. 1 Mmifiai/T, BSt)*t>-e-fc2tt©sffissau 

T, ^t?LfiS«±©S<fc:Ig©*SrSJKi4'f:t>Xs/5^> 
y<toTI85*l,&. -eoSi. KftS»)^to-&&S««4 9 
%»Ki:jiKft:*SI*i©Ji^ffi (1:5) TJfti^L:* 
*t^SS?X.;;5^>i/'Ufc. 6 2i^SJ>Ctt. ^tgfiS l/i 

fcWx5'g^>i/'3nrfcSD. ^iisas i sxy?' • 

Xhs»:/©«l4i:tT, *?L«S iJS«li«RXy5"> 

[0 4 0 11 **5LHs 1 wm^<o^j.y'f->irmzit 

V>T5Xy^>ifa«ri. «Be»Tfi< e 2»«-pfe5 0 
^^i^Xhn-ixEtTT*?), ^TLSeroxy^'^i^a 
Si:©S*Jjttt+©H««±fcfc»t'. #*}LHlfc* 
IjSXy^^^^ft GR+^^i'TLhD-A) liSlffl±«i 
aT*5BIJ|t«^Tft<5. -r^fc-S. 2 0 05i'n>© 

[0 4 0 2] 2jSS^fflmHJ:S»rSeJK©fS*. S 
(SI««10 4~*JtWl l8) Jdt«!il4 2 71rM5 6ir 

mz>::i-j9>^WL^%mm o 3Tffifflbfcfe©ic« 

A, *JSfii?4 2PjM5 6i:I^«©SagSff-3/t. -t^U 

& nm©3es6WKi6t'»T%ie»#»«±fcff 

(Slifi«>?1 1 9) 2 0 05i7n>©J?**}*tjfcPS 
(10 0) ^tSfiS iSfi^S OX©HF^«(f>lC«V) 
TliSffi^bjaSff-sfc. C©Nf©««ffi«tt. 10 0mA 
/cm' T*-3fc, C©^©^aKfl:3iStt. «8. 4tf 
m/inln.T?*D2 0 05i7n>©W«^*l$^fcPa! (1 

0 0) sisfi^tt, 2 44^Tr^sft:snfc. 

[0 4 0 3] ISPS (10 0) mJRS llEfi±K:MB 
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E G)-^i8IXfc:^'=^^->- : Molecular BeaD Epitaxy) S 
iCiO. S iXt!^'+>'A';l'SS:0. 55i7p>ftjajtK 

[0404]aS: 7001C 
ff* : 1 X 1 0-» Torr 
iSSeMSL'. 0. 1 na /sec 

ffi^atofeb*. Kifi^fflS'l'-cs 0 ot:, o. s^w 

[0 4 0 5] MEECVD^lCctoTS i» N, ^0. 1 

[0 4 0 6] KKt)^t)-a-«:SSSr4 9%«K 

iiifiKft:*«;lct©S&Jfl: (1:5) TS*?Xs'?>'i' 

•rs. 6 2»«fcf4. mieas 1 B&wxy9^>ii's 

n-ftcSij. miSffiS i Sxs/^'-xhs/yoWJBftu 
T. #?LSS i S«ttS5lX«;^5'>i^sn. ^^icB^Si 

atifc. 

[0 4 0 7] IH#?LHS im«Sa©KX»y5">i^«EtCfc 
ViT5Xy5^>i^^tt. ffiftTfi< 6 2»^Tt) 5 0 

«toaiRtt:«+©H3lsK±trt>^U. ^^TLHllc* 
tt-5X5'^>!ys (ft+:t>i'XhD-A) (i^lB±«l 
«T#.6«[JS«iJ>-C*S. TTifct . 2 0 0 5 □ >© 

5 /[tm©»**^^ft*ifess 1 mam^rtft. 
[0 4 0 8] smm^mtSim\z^!£>mmm.S(ots!k, s 
im\t\tsiftfs.m&!K.mtmx-irLTii^r, mum 

(SijgMi 2 0-^051 3 3) mmnssnm? i\t 
fctc:^. «rirn©S5Jfi«iJCi3ir»Tfc«5fikttttfJ±lcffi 

mmmi 3 4) 2 0 05i^n>©jp?(.&^-3fcpie 

(1 0 0) *i!SSS lSfi«5 OSfi®HF»?KtflC*U 
TSffiftJ^Sff-sfc. C(Dt^<onM^Si\t> lOOmA 
/«• T»-3fc. C©R©#?lRfl;3iStt. 8. 4/tm 
/iiin.T*D2 0 0 5i?n>©J?«.!&J$t3fcPaJ (1 0 

0) si^n±mt. 2 4^-r:»jL$tititi1t. 
[0 4 0 9] ^PS! (10 0) #ASS isK±|;:mb 
E (5)>^«Xtf^'^->- : Molecular Bean Epitaxy) & 
tit). S iXlf;J'+5/^;PS*0. SSi'P^fijaj* 

m&: 700%: 

miJ: 1X1 0-« Torr 
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: 0 . 1 on /sec 

^K, c©xfc:^'=^^->^;i/S©SH»t3t^e*«bfc 

ox;. 0. SI^PQAlSK-r'&CjilC.fcD. iilf«©Sfi». 

[0 4 10] •^^X^CVnmti.oXS I I N4 s 
0. 1 /£m*(|3«Ur, Ifit)*t>-&&2tS:©S«€««U 

T. ^?lHSffi±©Sfl:K©**S*£:tt'f:t>xy?^> 
i^J;oT|S§?55Ut. ^©^. SW0-&t)1i-&S«*4 9 
10 %*Kt7JI^3-;l't)iK{t*«*i:©ii-&a (10: 

6:50) •e8i*#-r«cta<a«X'y?>j'ut. 6 

[0 4 11] ##aRs i^iiisa©KX'v^>i'fflt»cfc 

V»-r*X-y^>ifaSe. ffifeT<£< 6 5i^aT?%4 0 

jifit®amB+©H«iEt±it>6)jiu, *#^?lh)sc 

iO iimT?SSKJ|t«^T»5. TSto-fe. 2 0 05i'n> 

®j?*4tro&^^3Lstfl:3nfcs issfa. »*sn. 

[0 4 12] 3ifi«78lflm(cJ:£erSe«©ltl(, S 
(^ftMl 3 5-^!S^l 4 8) ^M0!I4 27)£5 SIC 

^Jtsxy^^^i^atesiswi 3 4TffifflUfc*>ojcf^ 

^. SIIS^4 2 75S5 5tra«6©jaa£ff^fc. •t'SU 
a? tirn©IIJ6eillc*v»Tt)i»«:tttJ»±»cffi 

«Tl§fi^RS©^!^v>#13iiS 1 fSiimScrct^ 
(S616W1 4 9) 2 0 05i'n>©j|tJ&.4l$ofcPa 
(10 0) Si ^m^m\ffa h ><D-(t>&.X\Z^r3 

XIO" (ions/cii» ) Tfttjfc. 
[0 4 13] C:®S«;£5 0SSOHF^Jgt«ftt*ViTliB 
ffi^t^Sff'^fc. t©«omii5ie«». lOOmA/cn 
' T?»o&. r©RfO^?lRfta«». 8. 4 am/Hi 
n.t?abt). 2 0 05i'n>©jS*S^ofcPS (1 0 
40 0) S l«ffi^ft:tt, 2 4»T^aRfl:^n&. ffil^U 

fc±5»cc©lilffifl:)STli, PS (10 0) SiSfi© 
[0 4 14] ^ir. ;i®NS!S iJg©*MC. ^ffifcS 
i SI£«S4a»t>lt> S«S:WSi;tf-78 0 0C, 0. 5 

mmm^r^z.t\zi:r). m^ois isieb, aiatcai 

[0 4 15] ^E-©^, Rft!i0^t)ii'&S«44 9X*e 
t7/l'3-JWt3 0XigBS^b*Sfl*i:®fi-&f8t (10: 
SO 6:60) •C»*#-rs;:i&<S«Xy?>jfUfc. 6 
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[0 4 16] #*fl,BS imiSS©SXy5^>i^«Cfc 
lifSXy^^i'jiffiti. ffi*Tffi< 6 S^WJit 5 0 

1 O: IB±\z 1 . 0 timoms^^W^ltmtSSkS l IB;)t 

[0 4 17] m-M^Tmmi\zi:mmms<otsfk, s 

5O~Slli0!ll 6 4) *JSW5 775M7 lie 

m^xyf>ifiei^^meii s 4-cmLfth<o\zj^ 
^, ^mms 77>S7 1 tH«offlasfT-3&. -e^u 

(HJSffilieS) 2 0 05i'n>®JP*€;Jt-3fcP5! 
(10 0) milSSS iSfiSS 0%®HFSffi*t*V> 

xfSsmitiSi^n^rc. rroi^omis^sa. loomA 

/Bln.T*t)2 0 05i'O>©ff*?£}*ofcPl[ (10 

0) SlSfi^mj. 2 4^T*?LSft:$nfc. 
[0 4 1 81 (10 0) #?ISS 1££±(CMB 

E (»^«|Xt:^'+5'- : Molecular Beam Epitaxy) l£ 
JCJ:0. S lxkf^'+vr;l'SS0. 55^'D>fia^ 
fi^-e-fc. KTOt^OTifeS : 

jaS: 7 0 0*0 
E*: 1X1 O * Torr 
Jftfiiift : 0 . 1 im /sec 

c®xt:3'+->^;Hi©«ffiC3t^fiSJfitfc 

ot;. 0. 5iifrflliPfrt-«c:tfcJ:D. W#©«fi»4. 

[0 4 19] :/7X-7CVD)*CJ;-3TS 1 s N* & 
0. lnmim\yr, tt>}»fo«&2«C©Sfi«ttaU 

T. *?LM««±©!Sfi:IB©*&EJ6:tt'f^>X5'?> 

77- HI&B6TfS*!f Uft*t6S«Xy bfc. 2 5 
•3. ¥i|gftS lSX.;;5^-Xh>;/y©Wi:bTv #?L 

gs isi£iis#?xy5^>i/sn, ^ici^^^nfc. 

[0 4 2 01 ##7LflS i#iaa©S(Xy9'>i^[8tC& 
^^tZXy'f>ifm&\i, ffi»Tfi< 2 5 S^^tffe 1 

yaStOgJ?jtt4+©H««±K:%>SU. mUSfS 
fciJJtSXyf^^ifm (»+:*->j^;^hn-A) »4*ffl 
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±li«-C^5K^«^T*<5. r^St*^, 2 0 05i'D 

>©j9*?&'bofc^fl,Rfl;*nfcs isfitt, i^sfes 
n, s 1 , N« )asB5*u/tactt, ^f9xss±ic 
0. stimoms^i^-Djtm^&simamtSi-vtft. 
[0 4 2 1] mmm^mm^\zj;i^wi^iS3St<ots^, s 
\ mz\isiftt3.m&!nmm\inx^p>r, Amm 

(*1S«I1 6 6~|liS0!ll 8 0) ^««i!|4 275M5 6K 
*^tSX•y9^>■^^fS^*^6e^|l 6 5-efiEfflL.fcfc©lCf^ 
10 A. 5lj5S«14 2 7)S5 6i:H«©ffi3H£ffofc. -tpl/ 
nrn©ll««C:&V»Tt>lfi»tt«»±tw« 

tbxi^&^f&o^fi^^mts&s i mtimi^xtit, 

(Ilffi«fll 8 1) 2 0 05>?n>©ff»SJ#ofcPS 
(10 0) #ISaS 1S«S5 0%©HF»»C'|>fc*»r» 
Tffiffi{b«Sfr-3fc. C©^©«e«SBSB. 10 0mA 
/CB^ -C*t>?S:. 2:©^©^?LmtSSH. *?J8. An 
m/niiD.-C*D 2 0 05i'n>'©|?*.Sr«f-3fcPa! (1 
0 0) SlS«^»i, 2 44^T?#?LHft:Snfc. 
[0 4 2 2] KPS (10 0) #?ISS iS«±lCMB 
20 E (^J?«xli3'+i'— : Molecular Bean Epitaxy) ffi 

s ixt!^+e/-^jueso. ssi^n^jsaj^ 
ssitfc. tm^mt, aT©a:feOT*S : 
itS: 7 0 0*0 
&]-. IX 1 0-» Torr 

0. 1 Da/sec 
C©Xlf3'+>'-\';i'JS©^®S:5 0nm^Kfl:L 

fc. mm{miL\z^K^mt:m\^immisifkii'77.^ 
«&sia«47-ti-. K»s:ies>fT8oo-c. 0. si^nu 

[0 4 2 3] «ECVDftlCJ:oTS 1> N4 SO. l 
AtmltaiUT. ttO»t>-&&2K©StS%«BbT, 
?LSS«±ffl1gft:l8©*SK;6:tt-f:i->Xs'5^>i^J:o 

[0 4 2 4] *©«. RBSD^b«fcS«S:/ty7r- 

H^KfcSiHL.. 2 5 i^mzM. ^iBfiS 

i)ifctt)!l*X'yf^>y3nflcSD. m«ias iSXy 

40 [0 4 2 5] #^?L«S i #lieffi©KXy5^>ifiSKfc 

\i^t^xv9>ifT&S\t, ffi*rfli< 2 5 s^^si-cb 1 

0 0*>yxhD-Z»aTTS&D, #?LSS©X!/5^> 

c*(t5X'>g^>yfi (»+*>i^xha-i.) ttUffl 

>©w*&*>Tfc^?iHfl5snfes istRB. 
s 1. esBj^ufcSKii. 5^^7;^stg± 

59 [0 4 2 6] fmn.'f-mmzii^mwsmmih^ s 



-611- 



77 

(SSiffi^ill 8 2-5116031 9 5) ^JS095 87>M7 UC 

(Sliffi«^1 9 6) 2 0 OSi'D^CO^S^SJ^-^fcPi! 
(10 0) ^«SaS iS«S:5 0J«OHFga«1'C*ti 

Tffiffi-ft^sffofc. r(D^©«iaffiae, loomA 

/cb' "CJBofc. JlORfO^aRftJfiffiB. 8. 4»m 
/mln.-C*0 2 0 05^'n>©J?**}$t)fePS (1 0 
0) SiS«±Wi. 2 4^>T#3LHfl:3nfc. 
[0 4 2 7] fitPS (10 0) ^ItS i|£«±iCMB 

E (i^^iigXbf^J^^J^— : Molecular Beam Epitaxy) 
JCAD. S 1 xtr5'^5/Y;i'SSrO. 55i'0>fijaSc 

flUS: root: 

Btl: 1X10 ' Torr 
IffiSiiS : 0. 1 Din /sec 

O-C. 0. 5«fKln5R-r«CtlC<fcO, W«©Sfit4. 

[0 4 2 8] :/7XTCVDgfcJ;oTS 1 s N4 S 
0. l/xmJt«[tT. teD«)t>-&;t2tSc©SS«:ttHU 
T. *?LSS«±©Sfl:8S©*SSJS:tt'f:S->'Xy5^> 

77-Hj*K<l:TJl/a-;va:©S^a[ (10:1) Ttt 

mniss i)BfcWxs»?>i^$n-ficao, iii«&s 

10 4 2 9] ##?L®S imi^ii©KXyg^>i/atlCfc 
<r>-r-&X.y g=->i^tt, «6Tffi< 2 7 s^mrfe 1 

0 0-t>!fXhn-AWfVS>*), #^5PL®)g©X-;;5=^> 

yaftt©a*iJfci4+©iL*a±ct>aii/» ##aHi 

±SimTt*RJSjail>T»5. T^S^ts-S. 2 0 0Sirn 

[0 4 3 0] SjgS^8aa«HCJ:5»fili«!S©ilS». s 

(*Jfi011 9 7~SI;^092 1 0) SIJfiM4 275M5 5t 
*»tSXy5^>i^jS£§IIgfisH 9 6TffifflL/l::>b©tf^ 
^L. llli«94 2 7>S5 S tmm<0!m^nr>1t. -til/ 

fctc^. ti-rn©*js«'jic*v>Tt>^tt*ift±ictt 
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(*1(6^2 1 1) 2 0 0 54'D>©^*S:}#ofcPa 
(10 0) SI «iKSSIt:^D h >0)-i^>mA\Z^r3 
T, NSS ISSl Si'n^JgfSUfc. H* ttASttS 
XI 0'» (loos/cB» ) T!*ofc. 
[0 4 3 1] r©S«S:5 0%©IIFSjattf'fc:fcV»TIB 
ffi^tritSffofc. C©^©«iSffiaJ4. lOOmA/cin 
» r©«fO*llRfl:afiB. 8. 4tfm/il 

n.-C*t3, 2 0 0 SiTD^roj^^^SHSfofePl! (1 0 

0) siSfii±fttt. 2 4ii-T*?LH<t$n&. itrisu 

Jfl &±5K:il©IBaft^Ttt, PS (10 0) Slfifi© 

[0 4 3 2] C©Ni!S i®©*ffilC, ^ffifcS 

0 0 0^>i^Xhn-AJP©Kfl:®S:Jg«U&S2©S 

iS«[«fi4a«fo«, tt«9S^>f-P8 0 0t:. 0. 5 
i^^mit-r'Sraicj:!}. r$©ss», sibizs^^ 

[0 4 3 3] -€•©», RR!;D-&fe-&&S«SAy7 7- 
(HF : 4. 4 6%. NH4F : 3 6. 2 5K) t 

x^;i'7;i'3-;pt®ii^«c (i 0 : i) TitJ^fsc 
a? d:;S:<S*iX5;5^>i!'L;t. 2 7 SiJ^fCtt. #ll£SS 

iH^fit^'x^/^'^ysnrtao. *ieasi&xv 

[0 4 3 4] *^?LRS 1 #*Sa©RXy5'>ir*St& 
t,>-?-5X-y9'>i^]ifitt. g*Tfi< 2 7 5i>^Tt)4 

^^fii:©SWifctt+©SS£t±JCt)ML. *#?LHM 
l:*tfaxy5^>yfi (ft+:j->i^Xhn-A) tt^ 
±jiST€r4KJ?«il>T»5. f J4te-&. 2 0 05^^0 

siOi n±tci. 0/(m©Js;^«i»7;biiii!Sfis 

[0 4 3 5] S5i€?®ttMti;50rSfi^©J^«. S 

mmm2 1 2~^iiw2 2 6) rnmtns 77537 1 c 

AJtt-SX^yg'^i^SESSiaWl 9 6-Cffiffll/&t)©fcf^ 
it. ait«^5 7 75S7 1 4;li»©ffl5SSff-3fc; -t^U 

fctc:5. i.>-fn©llll0«iw*v>Tfei|g»i4ttff±icS 

i6Ti6a>cRg©^2:tv^iiitSAs 1 fsm^-c^Jt, 

(IIJfiW2 2 7) 2 0 05i'D>©ff*&Jt-3fcPffl 
(10 0) mm&S 1 5 0 ^^©HF^ISflC^V) 
TI®ffi{bfiESffo&. ^©^©etSSBStt, 10 0mA 
/CB* T*-3fc. ^©^©^HfcjtStt. 8. 4tfm 
/Bln.Ta50 2 0 05i^n>©Ji**fe^rjfcPffl (10 
0) SlSfi^m*. 2 4^J-T^RfllSnfc. 
[0 4 3 6] S^PS (1 0 0) ^SS iSSJiiCMB 
E (^^Xl:f^^->- :Holecalar BeaB Epitaxy) m 
iciO. S ixtf^'^v^Jl/BSO. ssi/aXSiilfi 
50 fiSitfc. «a*frtt. eiT©t*D-C*5 : 
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jgffi: roox: 

fE^j: 1X1 0-' Torr 

0. 1 DM /sec 

nfc. 

[0 4 3 7] «ffiCVD}iCioTS li N4 «0. 1 

[0 4 3 8] -t©^, KaAD-&*>itfeSlg«^A'!y7r- 
Hfttti:]fltt^;!K«;!K^OiS^ffi (1:5) izSiflL', 

[0 4 3 9] t^^Hms im!S&(D^z.y9>ifm\Zft. 
\,ir^Xy^>ifim\i. ffi»Tfi< 1 9 Oi^STfe? 

:feitsxs/^>i^a (»:+:f>i!^xhD-A) e^ffl± a? 
[0440] si&^j-smm^^i&mmtRSimnk, s 

(3IJSW2 4 4~SUStfS2 5 7) ^W5 875S7 1lC 

*ltSX.y9^>'i/«SSIJSW2 4 STfiEfflUfct)©!:!^ 
A, ||«Cg5 8 75S7 1tlRi«l®fflaSff-3&. -e^t 50 

(3llSfisJ2 5 8) 2 0 05i'D>©»?».fe^ofcP5! 

(10 0) mjSSS 1S«&5 0?«®HFgfS£f }C43t^ 
TBffifl:j£&ffofc. C©^©e8E;eiE». 1 0 0mA 
/cm' ::0^©^ILSfl;)iKtt. 8. 

/■iD.Tftt) 2 0 OSi7D>0»^».i£i$-3fcP!l! (10 

0) SiSfi^WJ. 2 4»-c^miifl;snfc. 

10 4 4 1] KPH (10 0) ^^aRS iaS«±tCMB 
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